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. Now ready, in a chsely-prìnted Volume of%OQ pagesj pr'tce 14J., with a 
Portrait of the Author frcm a Paìnttng by T. J. GuLUCK, 

CURIOSITIES OF LONDON: 

EXHIBITING THK 

MOST RARE AND REMARKABLE OBJECTS OF INTEREST 
IN THE METROPOLIS, FAST AND PRESENT. 

By JOHN TIMBS, F.S.A. 

Author of " A Picturesque Promenade round Dorking ;** and Editor of 
" Laconics," « The Year-book of Facts," &c. 
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T ONDON, in its nincteen centuries of accreditcd antiquity, 
-*— ' prescnts a superabundance of materials for its entire his- 
toiy. Although the labour indispensablefor the production 
of so dcsirable an addition to our Literature may have delayed 
its publication, there exists abundant evidence of the wealth 
.of the subject in the published Accounts of '* this gréat City, 
in its severa! quarters and divisions ;" as well as in the many 
** CoUections" which are known to have been made towards 
intended Works. 

Twenty-six years since (in 1828), I wrote in the parlour 
of the house No. 3 Charing Cross, the title and pian of a 
volume to be called ** Curiosities of London;" and the 
Work now presented to the public is the realisation of that 
design. 

I then proposed to note the most memorable points in the ^ 
annals of the Metropolis, and to describe its most remarkable 
Objects of Interest. In this labour I have taken the utmost 
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paìns to verify dates, names^ and circumstances ; assisted by 
the Communications of many obliging friends, as well as hy 
my own recollection of nearly Fifty Years' changes in the 
aspccts of " cnlarged and stili increasing London.*' In this 
manncr I have sought to record Notable Things of ali ages ; 
for the Present bas its " Curiosities*^ as well as the Fast. 

The annals of a great City are ofttimes to be traced in the 
hìstory of its Public Edifices. In the ancient and modem 
Cathedral, the venerableMinster,and the picturesque Churches, 
of the Metropolis, we not only read the history of its Archi- 
tecture, but in their " solemn paths of Fame" we trace count- 
less records of our country's greatness. 

The Birthplaces and Abodes of eminent Londoners are so 
many sites of charmed ground to those who love to cherish the 
memories of great men. The palace-prison of ** the Tower'* 
bears upon its very walls an index to most stirring events. 

The Cìvic Halls of London are stored with memorials 
of past ages; illustrating curious glimpses of manners and 
artistic skill, in their Pictures^ Piate, and Painted Glass. 

Certain localities bear names which '^make us seek, in 
our walks, the very footmarks of the Roman soldier ;'* whilst 
one of our most thronged thoroughfares can be identiiied as a 
British trackway and Roman Street. How often upon such 
sites are unearthed relics of the civilisation and luxury of our 
colonists and conquerors ! 

To trace the growth of great centres of population, from 
the village in the fields to a city of palaces, part of the Great 
Town itself, leads us through many vivid contrasts oflife and 
manners : — from the times when Southwark was a Roman 
suburb; Lambeth and Chelsea were Saxon villages; West- 
mihstcr was a *' Thorney Island 5'* St. Marylebone, a hamlet 
on the brook ; St Pancras, in the fields ; and Finsbmy, a 
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swampy moor : ali lying around the focus of koman civìlìsa- 
tion, the City itself. 

The Amusements of the People^ and their love of Sights 
and Shows, in ali ages, are richly stored with ** Curiosities :'^ 
fì-om the period when Smithfield was an Anglo-Norman race- 
course, to the waning of the last of the City pageants. Lord 
Mayor^s Show. Old Poets and Dramatists, Travellcrs and 
Diarists, have left m pictures-in-little of the sporta and pas- 
times, the follies and nine-day-wonders of the *' Londiners/' 
Fìtzstephen and Hentzner, Stow and Strype^ Howell and 
Aubrey, Evelyn and Pepys, Ned Ward and Tom Brown, 
Gay and Walpole, have bequeathed us many *' trivial fond 
records" of this anecdotic class. Again, how many amusing 
eccentricities are recorded in the lives of the Alchemists, 
Astrologers^ and Antiquaries of Old London ! 

Whilst the '* CuRiosmEs" include the Topography of the 
Town in its more celebrated Localities and Associations^ the 
present volume also pays especial attention to its Existing 
Antiquities, and Collections of Rare Art and Virta; its Li* 
braries and Museums ; its Public Boildings, Royal and Noble 
Residences ; its great Institutions ; its Public Amusemonts and 
Exhibitions ; its Manufacturing and Conunercial .Estfiblish- 
ments ; so as to chronicle the renown of Moderp 89 well as 
Ancient London. 

I.T. 

Feiriury i, 1855. v-^^^I^RTh ; ' j ^^ ^ 
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Thefollowing are some o/the more characteristicArticles in the ahove Work, 



Alchemist, the l&st in London. 

Almonry and Caxton's Printing-press. 

Amnsements, past and present. 

Bank of England. 

Barclay and Perkins's Brewery. 

Bartholomew Fair. 

Bells and Chimes. 

Bethlehem Hospital. 

Birds of London. 

Black Friars of London. 

Bridges, Ancient and Modem. 

Carvings in Wood. , 

Gemeteries. 

Charter-hoase. 

Chelsea Buns and Chelsea China. 

Ghess-Glubs. 

Ghrist's Hospital. 

Churches: Old Saint Paul's& Wren's 
Cathedral; "WestminsterAbbey ; One 
Hundred and Fifty Churches and 
their Guriosities; Chapels, Episco- 
palandDissenters' ; Roman-Catholic 
Churches and Chapels. 

City Wall and Gates. 

Clerkenwell. 

C limate of London. 

Clubs & Clnb-houses, past and present. 

Goffee-houses, past and present. 

GoUeges and Collegiate Schools. 

Golosseum. 

Golumns, Nelson and York. 

Common Conncil. 

Conduits of Old London. 

Gonvents and Religious Houses. 

Govent Garden in Six Centuries. 

Crosby Place in Four Centuries. 

Grypts of Old London. 

Grystal Palace in Hyde Park. 

Gurfew-ringing in London. 

Guriosity-Shops. 

Day in London and bther Capitals. 

Dioramas and Panoramas. 

Doctors' Commons. 

Domesday-Book at Westminster. 

Earthquakes in London. 

Egni)tian Hall and ali its Exhibitions. 

Electric Telegraphs. 

Exchanges, Royal (three). 

Ezchequer Tallies. 

Ezeter House and Ezeter Change. 

Fashions, Old, in Dress. 

Fire of London. 

Fleet PrlBon and its strange History. 

Fleet River and Fleet Ditch. 

Fleet Street and its Guriosities. 

Fog of London. 

Frosts, andFrost-Fairs on theThames. 

Gardena of Old London. 

Gas-lighting. 

Geology of London. 

Giles (St.) in Eight Centuries. 

Gog and Magog Giants. 

Grey Friars of London. 

Grub Street and its Authors. 

Gulldhall in Seven Centuries. 

Hackney-Coache s. 



Halls of the City Gompanies. 

Haymarket in Three Centuries. 

Holbom. 

HoUand House. 

Horse Guards & Horse-Guards' Clock 

Houses and Inns of Old London. 

Inns of Court and Chancery. 

John's (St.) Gate. 

Katherine' s (St.) at the Tower. 

Kensington Palace and Gardena. 

Lambeth and Lambeth Palace. 

Libraries and Book Rarities. 

Lord Mayor's State. 

Mansion House of the Lord Hayor. 

Mansions of the Nobility. 

Marylebone Yillage and Borough. 

Monument, the. 

Museums (50), and theii:;Rarities. 

New River. 

Newspaper History. 

Paddingtou, Past and Present. 

Painted Windows in London. 

Palaces and Parks, Royal. 

Pali Mail and its Celebrities. 

Pancras Yillage and Town. 

Parliament Houses, past and present. 

Paternoster Row and the Booksellers. 

Piccadilly and its M&nsions. 

Piagne, tìie Great. 

Police and Population. 

Portugal Street and its Play-houses. 

Post-Office and its History. 

Prlsons. 

Ranelagh and its Fashions. 

Records, Public. 

Regent's Quadrant and Street. 

Roman Remains discovered in London. 

Royal Academy and its Celebrities. 

Royal Society, its History. 

Savoy Palace and Prison. 

Shoreditch and its true. History. 

Smithfield, its Shows and Fires. 

Society of Antiquaries. 

Socie^ of Arts, and its Exhibitions. 

Somerset House, Old and New. 

Southwark, from the Roman Period. 

Spitalfields. 

Spring Garden and its Celebrities. 

Squares of London. 

State-Coaches. 

Statues, Public. 

Strand and its notable things. 

Tempie Bar, its History. 

Thames River and Thames Street. 

Thames Tunnel. 

Theatres, past and present. 

Tokens of London. 

Tower of London. 

Tyburn and Tyburn Tree. 

Yauzhall Gardens. 

Walbrook and Watling Street. 

Waiwork Shows. 

Westminster and Thomey Island. 

Whitefriars. 

Whitehall Palace and Ghapel. 

Zoological Society's Gardena. 
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^ THE ASTRONOMER ROYAL, PROFESSOR AIRY. 

N (WUkaPoreraU,) 



^ 



Gbokcw Bibdsli. Aist, who fllls the distàaigcdshed office of Astronoaner' 



^ Boyal with so much benefit to scìence, and honour to his country, is a nstÌTe of 
^ AInwiek, in Northumberland,*l>om July 27, 1801. He was edncated at {urivate 
^ schools in Hereford and Coldbester, and finaUj at the Ghnunnuur Sohool in the 
. i latter town. In 1819 he commenced residence as Sixar UndergradoAte of 
1^ Trinity College, Cambridge ; in 1822 he was elected Scholur ; and in 1823 hetook 
^ the University depree of Baohelor of Arts, with the honour of Senior Wriuigler. 
(^ He shortìiy aner ^oined the Cambridge Philosophical Society, to whose 2Va««ao-. 
tion$ he has oontnbuted several tbIuwIc papers. In 1824 he was elected FeUow 
of Trinity College ; in 1826 he took the degree of Master of Arts. and in tìie 
aame year was elected Lucasian Professor. Thia office, renderea illustrious 
when fiUed by Barrow and Newton, had, for many years, been a sinecure; 
but no sooner had Profbssor Airy been elected, in oppositìon to ]&ir. Babbage, 
than he notified his intention to deliver public lectures on Ezperimental 
Philosophy. The Professor commenced this good work in 1827, and he continned 
the same to 1836; his system of lectures is known as the first in which 
(among other thxngs) the Undulatory Theory of Light was effioiently illus- 
trated. Professor Aìiy was also an actire member of the then ezìstìng Board 
of Longitude. In 1828 he was elected, without opposition, to the numeaii 
I^ofessoriddp, vacant hy the decease of Mr. Bobert Woo<!Qiouse. To the 
newly-dected Plumian Professor was entrusted the mani^ement of ^e 
Obsór?atory of Cambridge, which had just been erected, and supplied with 
one of its inst^hxments. The duties of this office requiring the undivìded 
attention of Professor Airy, his inoome was reiy justly increased by annual grani 
firom' Uie funds òf the Umversity of Cambridge. On takìng charge of the new 
Obsenratory, he Tigorously commenced a oourse of observations ; but his able 
Services wiU be best remembered for the form which he introduoed in the calou- 
lAtion ai^ pttbHcation of the Observations, by which their utility was very. 
neatly increased: it has served as a pattern for the forms adopted at 
Cambridge, Qreenwich, and other Observatories, to the present time. Professor 
Airy had also the satisfaction of superintending the mounting of the Equatoriale 
the Murai Circle, and the I^orthumberland Telesoope (the iMt entirely firom bis 
cwn plana), at the Cambridge Observatory. 

In the antnmn of 1836, the office of Astronomer Boyal beoame vacant by the 
resignation of ìir.' John Pond, when Mr. Aizr was appomted to it. The patronage 
of this office rests with the first Lord of me Treatfury; but the selection was 
made in this instance by Lord Auckland, then first Lord of the Admirslty. In 
the discfaai^e of his dutiee; Mr. Airr has distìnguished himself by giving 
^ great regularity to the general proceedings in the Qreenwich Observatory ; by 
jh^ mMw fjtiniTig with ereat steadiness the general outUne of the pian whicn the 
^X^ requirements of a nmdamental Observatory, and the historical assocìations, bave 
imposed on the Boyal Observatory ; while he has introduced new instruments 
and new modes oi caloulation and pubHcation, by which the value of the 
Observatory to scìence may be increased. The important introduotion of the 
Altaomuth* and tìie Traosit Circle (both from Mr. Aiiys plana,) has un- 
doubtedly placed the Qreenwich Observatoir at the head of ali existing Meridional 
Observatones. The Magnetìc and Meteoroiogical department of the Observatozy 
is well known for its success in the practical introductìon of thè system of Photo- 
graphic self-registratìon. 

Mr.-Airy's Besearches onOptical, Tidal, and other important scientific ques- 
tions, are already wcdl known to the readers of tìie Tear-^ook of FaeU; and it 
would be difficuft to point to any writer by whose labours we bave so largely 
profited in the editorsMp of this work, and its predecessor, the Arcana ^ 
a^iencé and Art, during the biet twen^-eight years. 

Among professor iury*s oontriburaons to science nu^y be mentioned his 
masterly treatise on Gravitation, written by him for the ^ennjf Q/eloptBdiOy in 
1837, and extending to 30 foHo pages. To practical men. Professor Airy is 
known by his disoovery of an efficient mode of^correcting the Disturbanoe or the 
Compass in Iron-built ships : a highly important lettor upon this investigatìon 

* A remarkably fine Bngraving of this Instmment appearedin the lUiutraied 
L9ndo»Ifmn,lXo.iS8, 
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appeared in the Aikenaumf during the jMMt year. We mar here, alao, mentìon 
an important statement late^ commtinicated to the pubiie joumals, bj the 
Astronomer Boyal : it is heaaed " Science uid Commerce," and Ulastrates their 
growinc union as ahown in the application of the galranic teleffraph to aatro- 
nomical observations. Lastly, the present T«ar-Book contùns aDBtraots of Fro« 
ftesor Airj's most reoent scientiflc investig^ations. (See pp. 152, 163.) 

Mr. Airj is a Fc^ow of the Boyal Society ; a ^^emoer of the AjBtronomical 
Society; and an honorary Member ot the Iiutitntion of CìtìI Engìneera. Ho 
has Ione been oonnected as Foreini Correepondent with <he Institute of Fraace» 
and Witti many other foreign Academies. 

Bnringthe past yeue, Professor Airy has condnoted an important seriee of Ex» 
periments with the Pendulum, at the HartonCoUiery, at South ShieLds. ibi Ooto- 
Ber last, the Professor gave aa ez|^anation of these experiments to the members 
of the Mechanics' Institution and Working Men's Institntion at Sou<ii Shields. 

The Experiments at the Collierr whioh extended over firom three to four weeks, 
having been brought to a dose, the instruments had been removed to the leetur^ 
room, and were placed on the opi>oaite ends of the platform in exactly the same re- 
lative positions as they had oocnpied in the pit — one set below, and the other sbove 
ground. The a]^paratus consiste of two astronomica! dooks with com^nss^cm 
pendulums, two invariable pendulums (Eater's) suspended on strong tnpod iron 
Btands immediatdy in front of the clock pendulums. An astronomicad dock, and 
an invariable pendulum were placed at each station with barometer and tìiermo- 
meter attached, whioh were regularly observed, so that the neoessary correctioBS 
might be made for atmospheric resistance, variations of temperature, kc. ■ There 
was also at moh station, a gcUvanie ngiwA-needUt and these were ooimeoted by 
means of insulated wires, pUKnng the observers in electrio oommunioation. Tlìe 
upper and lower stations at Harton Pit were exactly in a vertioal fine, and 
distant nearly a quarter of a mile ; and at eaoh station the instruments were caro» 
fully enolosea to prevent the vibrations of the pendulums being affepted ìpff our- 
rents of air. 

Mr. James Mather, of South Shields, through whose instrumentality the expe- 
riments were made at the above Collier^, occupied the ohair, and with a few 
weU-làmed observations, introduced the dustinfluishedleoturer. 

The Astronomer Soyal prooeeded to state tnat his grand objeot was to arrive 
st the weight of our globe— the earth — it being neoessary to know this before 
we CUI proceed to detenuine the weight or mass of the sun, moon, and pianeta 
which is of the utmost importance to practical astronomy. The siae and figure 
of the earth being nowpretty accurately known, it only remains to determine 
its mean density, i.e. the averace weight of say a cubie foot, and the total 
weieht of the globe is easily ealcmated. 

The Astronomer Boyal then detailed the Experiments. Harton Pit is 1260 
feet deep ; its mode or asoent and desoent is bv " eag* and tuo" whioh is made 
in either wav, with the smoothness of a railway oarriage, in less than two 
minutes. The extensive nature of this pit xdaj be judged of by the amount of 

Sassages which it contsins in its working», in connexion with its other shaft, 
t. Muda. They are upwards of 100 miles; and there are underground passagea 
more than 2^ mues in a direct line. 

A model Zenith-Sector was expliùned in connexion with the late Br . Maskelyne'a 
experiments and observations at the mountain Schehallien, in Sootland, in 1774. 
Professor Airy next detailed the various en>erìment8 with the Torsion Balanoe 
by Cavendish, Beich, and the late Francis Baily. 

The results of the above Experiments show the mean densilr of the earth to be 
Ave to six times the weisht of water. This was the state of the inquixy in 1880, 
when Professor Airy and Pr. Whewell saw that the problem mifl^t be solved in 
an entirely diiferent manner. A little reflection is simlcient to show that, if (he 
xnean density of the earth be ftorafivé to «ix times that of water, as indicated by 
previous experiments^ the interior of the earth must be considerably heavier 
than its superstratum, which, so far as we bave been able to penetrate, we know 
to be little less than one-half that weight. Now the question aroee — Hxm wa« 
this to be determined ? How were we to ascertain whether the centre of tha 
globe was a mass of matter, probably as dense as gold or platinum ? Messrs. 
Airy and Whewell directly saw that if this was the case it would be most eadly 
■ettled by observing the number of vibrations made by a pendukun swung at the 
•nr&oe of the eartti and at the bottom of the deepest mine. The number of 
vibratàona of the pendulum ia a oohreot measureof the power ofgravitationj aud» 
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M we penetrate the oampmntàvéj b^t saper-strata or oroat of the globe, and 
approach the mach denaer and heayier mass forminff the interior, the attraotion 
oi gravitation will be oonsiderably increased, and the eflTect wlU be to accelerate 
the vibratìon of the pendulum, i. e. to make it go <)uioker. This prìndple forma 
the basia of the Harton Pit ezperìments. Mr. Airy bere ennmerated the many 
difflonlties to be enooontered, and the many precautions to be naed in the prose- 
cntion to such dehoate inqnirìea. He then prooeeded to state that he and Dr. 
Whewell attempted the experiinent at the Doloo^th mines in ComwaU in the 
jear 1828. but were completely defeated. One principal difficulty waa the oom- 
parison or the clocks at the top and bottom of tìie mine, which at that time could 
only be managed by oonTeying a chronometer, in the most inoonvenient manner, 
down a serìes of ladders, altogether different from beina lowered dirwt to tb.e 
bottom in the cage at Harton CoUiery . In spite of this mffioulty they perserered 
nntiì, from some serious acddent, the mine was inundated with water, and they 
were '* drowned ont." Mr. Airr bere remarked that as it was neceesary in these 
eaaea to combine philoaophy witn pertinacity, he had lately resolved to renew the 
attempt, bnt with the new element before mentioned, via., the Electric Signai. 
This enabled the two observers to know the exact instant at which the dock time 
was to be noted at both statìons, which was done erery four hoors, night and day, 
tor four or five days, when the invariable penduhuns were changed— the penda- 
hun which had been swinsing at the upper station was taken down the pit and 
hnng np in firomt of the cSock. at the lower station, and that which had been down 
the previons five days waa broaght to the station at the sorface, and a new serìes 
ut observstions commenoed : in this way any difference in the lengìhs of the pen- 
doloms was got rid of. Mr. Airy thought that, with care, the final erròr of the 
pendnlums would not ezceed one-teiUk qf a seeand per dog. The necessary eie- 
menta, or data, fbr the calculation of the mean density of the earth by this 
method, are — ^first, the difference in the nomber of the ribrations at th^ top and 
bottom of the mine; and, seoondly, fké thiekne$$ and «eo» detuU^, or specìfio 
grarity, of the oater shell of ^e globe which oonld be pretty easuy arrived at. 
The Atttronomer Boyal then demonstrated, by the assistance of a diapram, the 
effect which the outer crust would produce on the lower pendulum, which, fortu- 
liately, may be said to be none ai aU. 

Professor Airy, in condusion, stated that the flgnrea roQorded **looked well,*' 
ind reflected the hiehest credit on bis six aasistants, who wwe the most careful 
observers he could desire. 

Mr. Infiham, M.P., moved a vote of thanks to the Astronomer Boyal. 

To this Beport of the lecture, abridged trota the NeweattU CkronieU^ we add 

* few details.* The position of the two pendulum rooms, was one at the top of the 
pit, the óther at the bottom, within 100 yards of it, ezactly vertical. The instra- 
ments in the upper uid lower rooms were fac-sinùles of eaioh other ; and at certain 
ìntervals, to oorreot any irregularitrf, those at the top were plaioed below, and 
lliose below, above, changing placca. The upper and lower astronomica! dock, 
ezactly re^iulated to eacb other, had each on the baila of their pendulums an illu- 
minated disc, about the size of a crown-piece. Ezactly in front, and within a few 
inehes, hung a free (Kater's) pendulum, suspended on very hard steel, shaped to 
•n obtuse angle, moving on an agate piane. The numbèr of vibrations of the 
docks within any given time, are of course registered by the dooks themselves. 
The number of the vibrations of the free pendulums, produced exduaivdy hj 
gravitation, were ascertained ezactly by their proporiionate number to those of 
the elodcB. At intervals eadi free pendulum, which moves more quickly than 
the clodc pendulum, passes and repaases in front of the latter, ezpoamg, first on 
the right and then on the left, the illuminated disc on the clock pendulum. 
When a oertain series has been eone through, the illuminated disc is covered for 

• seoond or two by Uie free pendulum in front; and this obscuration, pr ooind- 
denoe, marks ezactly the proportionate number of vibrations due to each. The 
ezact time is then noted, 1^ temperature, the barometric pressure, the relative 
time ,of the clocks above and bdow, by the gcUcanie ngnal needU; and then the 
observation is complete, both in the mine and at the surfisce. 

This eoinddence requires so ezact an observation, and fSrom a direct line in 
firont, that a amali tdnoope ia fized in the most precise manncsr within a few &et, 
to make the observatìons — in which so much predsion and care were used that 
the.tenth of a second was frequently noted, which develoj^s in the calculationa 
in some instancee nearly the four-hundredtb part of that bnef period of time. 

* 8ee 1^ Abstract of the Prooeedinga, vàtìx two Bngx»vings,intba lUnUraUd 
tdmdon Newtt Kov. 4^ 1854. 
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To «floertain the weigfat of the eaith'i ornst wiU be more open to error. It 
requiree thai everj deMsrrotion of strstom, lying between the ttpper aad lower 
pendalam tot these 1200 fòet, should have ita weight exactly found, aa wéU aa ita 
thiokneaa meaaared. In aome plaoea, near the aiimoe, there are day and euth ; 
in othera, aa yon deaoend, aandstone, hmeatone, ahale, and then aeama of ooal; 
aome of tiie atrata are aatorated wìth water, others quite dry. Ali theae yarietiea 
of depoaita, in theìr respectÌTe oondìtiona, must he distinctly ezamìned and 
weìghed. Bìifienlt aa it mar appear. ali thia may be done; and the ffeniaa that 
haa hitherto arranged and aeTéloi>ea thia important ezperiment, wiU donbtleBa 
ilnd meana to complete the operatìon. 

Mr. Donkin, of the Boyal Obaerratory. Greenwioh, oonducted the ezperìmenta 
in Profeaaor Airy'a abaenee, aaaiated by Mr. Ellia, of the same Obaenratory; Mr. 
Pagaon, of the Baddiffe Obaerratory, Oxford; Mr. Bnmldn, of the I>arham 
Obeenratorr; Mr. Creawick, of the Cambridge Obeerratory; andMr. Simmonda, 
<tf the Bed-hiU Obaerratory, Sorrey. 

In the foUowing letter, addreaaed to Mr. Mather, Profeaaor AJry givee 8<»ne of 
the reaulta of Ma Experimenta ì — 

*' Bojral ObBerratory. Greeninch, Beo. 2. 

'* My dear Sir,— It wiU be, I am aure, a matter of satianction to you to know 
that the reaolta of the oomputatìona of tlie pendulum vibrationa mvea the higheat 
oonfidenoe in the oertaànty of the reaolta to be dednced from them. The oom> 
parÌBon of the ratea of the pendnlnm, before aod after their interchangee, ahows 
that there ia no eridenoe of theìr having undergone any mechanical change what- 
ever, and almoat poaitive eridenoe against their havmg undergone an^ ohai^ge 
amoonting in ita effecta <m their vibrationa to l-20th part of a Tibration in a day. 
The immediate reaolt of the computation ia thia :— -Snppoflìng that a dock waa 
a^juated to go trae time at the top of the mine, it wonld gain two and a quarter 
aeconda per day at the bottom. Or it may be atatea thua— that gravitr ia 
oreater at the bottom of the mine than at the top ìyy 1*19190 part. To go a httle 
nirther into the interpretation. If there had been no coal meaanrd or rocka of 
any kind between the tcm and the bottom, bat merely an imacinaiT stand to 
aapport the pendnluma, the gravity at the top wonld haye been leea than that at 
the bottom by 1-8400 part nearly. Butit la leaa by only 1-19200 part. And 
- what ia the canee of thu differanoe P It ia the attraotion of tìte ahdTof matter, 
the thidcneaa of which ia indnded between the top and the bottom of the mine. 
The attraotion of that ahell, therefore, ia the difference between the two numbcm 
which I bare given, or ia 1-14800 part of gravity nearly. But if that shell had 
been aa denae aa tìiie earth generally, ita attraotion woidd bare been 1*6000 part 
of gnmty nearty. Therefore, the earth generaUj ia more denae in tìie propoar« 
tion of ilo to 66 nearly. You wìll remane that ali theae numbera are rough, md 
that to make their reaulta aTailabie, aome nnall oorrectiona are required (to 
which I bave not alluded), and aome knowledge of the denaity of the difFerent 
beda, fto., wbioh I do not poaaeaa at preeent. — I am, &o. G. B. Aibt." 
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THB CBT8TAL FALAOB AT SYDEHHAM. 

Th£ progress of thìs stupendouB stnictiire has already been de- 
scrìbed in Uie Year Book ojFacU, 1853 and 1854. It was opened 
wiih a grand ceremony, at whioh ber Majesty predded, June 10, 1854. 

The Ciystal Palace occupies the summit of a bill between tbe 
Brighton JEtailway and the Dulwich Wood, the fall from its site to 
the railway being 200 feet. In its constraction, the materìals of the 
Great Exhibition building bave been employed ; but it ìs larger thaa 
its predecessor by 1628 feet^ and by nearly one-half in cubie oontents. 
It Ì8 almost entirely of iron and glass, covers nearly three-quarters of 
feb mile of ground ; and its height from the garden-front to the top of 
ihe louvres is 208 feet» 6 feet higher than the MoDument. The nave 
ia coTered with an arched rool^ raising it 44 feet higher than the 
nave in Hyde Park ; and the centre and two end transepts have 
similar rools. Nearly 10,000 tons of iron bave been used in themain 
building and wings ; and the superficial quantity of glass is 25 aores. 

The Nave is entered at the south end, thxough an ornamentai 
screen of nicbes fiUed with statue» of kings and queens by John 
Thomas.^ In the area, statues are' picturesquely grouped with 
stupendous pines, palms, and other tropical plants of luxuriant 
beauty, backed by the brilliant fa^ades of the vaiious Industriai and 
Fine Àrts Courts. East and west are groups illnstrating the ethnology, 
aoology,^ and botany of the Old and New Worlds ; and at each end is 
a s|]^oua basin, for a fountain to throw up water from 70 to 200 feet. 
In the Great Transept are the works of FroQch and Italian, German 
and Engfìsh, Koman and Gh'eek sculptors; and models of celebrated 
ancient and modem edifioes. Throughout the whole building are 
ffiilleries devoted to the exhibition of objects of industry and fine art 
^^ most beautiful works are the Courts representing the architec- 
ture and sculpture of each nation : Bgyptiau, Greek, Boman, Pom- 
peian, Alhambra, Assyrian, Byzantine, and Romanesque; Gennan^ 
p.ngiial>^ Erench, and Italian medisevid ; Renaissance^ Elizabethàn^ 
Iti^ian, &c. ■« 

Descending to the Italian and English Landdcape Garden and the 
Park (planned by Sir Joseph Paxton, F.L.S.), we find Science and 
J^hilosophy teacMng theìr sublime truths in a geological illustration 
of the Wealden formation, ** so well known in Kent» Surrey, and 
Susae^ and.formerly the great metropolis of the Dinosaurian orders, 
ór the largest of gigantic lizarda -* the various stirata are bere repre- 
sented ; and bere Mr. Waterhouse Hawkins, under the guiding eye 
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of Professor Owen, has built up gìgantic anìmalB of a fonner worlcl^ 
and in some instances restored them from fossil remains.* 

The Palace is approached by a branch from the Brìghton Bailway, 
into its very arcades. It has ah-eady cost a miUion of money; and 
in grandeur of purpose is a marvel of enlìghtened enterprise. (See 
the series of excellent Guide- books^ by &e late Samuel Phillips, 
D.O.L.) 

THB UNIVE£SAL EXHIBITION OF THB 6EB2EAN ZOLLTEBEIK. 

On the 16th of August last the Munich Crystal Palace was 
opened with great oeremony. The following are some particulara 
of the structure, erected aiter the pian of M. Yoit, by Me8ar& 
Cramer Ellett. The building occupies part of the Botanical Gardena 
of Munich, and is of a rectuigular shape 800 feet long, and 160 feet 
broad, the ends of which terminate in accessory buildings, decreasing 
in size under right angles. The middle of the building is occupied 
under a right angle, by a transept» 285 feet long and 160 feet broad. * 
The transept and the main building are divided into three nayes ; 
a principal nave 80 feet broad, and two lateral ones, 40 feet broad. 
The pian affords altogether the impression of worthy festiTÌty and 
splendour. The aggregate area of the building comprises 134,000 
square feet, of which 38,000 appertain to the galleries, and 80,000 
square feet to the oounters, tables, &c. 

The Munich Exhibition offers specimens and samples of 65B8 
ezhibitors, of whom the greater part bel<mg to the industriai classes, 
being manufEtcturers or artisans. Of German States the following 
is the statistical proportion : — Baden has 180 exhibitors ; Bavorìa, 
2331; Frankfort, 45; Hamburgh, 78; Hanover, 158; Austria, 
1477 ; Prussia, 676 ; Saxony, Kingdom, 462 ; Wurtembuig, 448; , 
&c. The proportion of exhibitors to the poptUation of their country 
Ì8 mofit anonuJous ; in Bavaria» for instance, there is 1 exhibitor 
to every 1960 of the population ; in Wurtemburg, 1 in 3912 ; in 
Prussia, 1 in 22, 300, &o. The number of exhibitors cannot^ thero^ 
fore, be taken as a scale of the industriai aetivity of the sundry 
German States. The exhibition of Munich, moreover, labours under 
this dlsadvantage, that the number and extent of the specimens 
exhibited by a manufactoiy or individuai, does nùt stand in a dna 
proportion to the magnitudo of their industriai exertion. An unfair 
way of displaying one's samples is also animadverted upon by the 
G«rman press. 

The Catalogne is divided into twelve groups, viz. 1. Cerealìa and 
combustibles. 2. Agrìcultural produce, and materials which are the 
result of a first, rough preparation. 3. Ohemico-pharraaceutìcal and 
dyeing substances. 4. Substanoes of nutrìment and of general ueage. 
5. Ei^rines. 6. Instruments. 7. Textile tissues, leal^er, and vest- 
ments. 8. Metal ware and arme. 9. Stone, earthen, and glass 
ware. 10. Wooden and Nuremberg goods. Il: Paper, wrìting 
and drawing materials, and print. 12. Fine arte. 

* See the Geologic«l Sectltm of the present Yoluine, pt^ge 272. 
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THE NKW YOBK IKDUSTBIAL EXHIBITION. 

A General Befobt, wlth regard to the New Yorìc Industriai 
Exhibition of last year, has been presented to Parliament by the Earl 
of Ellesmere, Sir Oharles Lyell, Mr. 0. Wentworth Dilke, Mr. George 
WalliSy Mr. Joseph Whitworth, and Professor Wilson, the Compiis- 
sioners deputed by the Brìtìsh (xoyemment to attend the £xhibition« 
After a statement of their arrangements for inspecting and leporting 
on the various classes of artides exhibited, they thus proceed : — " In 
its general character the Exhìbition at New York may be said to he 
Bucoessfu]. The lessons conveyed in the oontrìbutions irom Europe 
cannot, we believe, fail to exercise a beneficiai influenoe over the 
tasto, skill, and industry of the United States. There can be little 
doubt, that in nearly ali essential point^ the Ezhibition will prove to 
the intelligent and industrìous artisans and enterprising manufactureni 
of America much more of an instructor in what has U> be done, than 
- an expositor of what has been dono by them, for the latter oan be 
alone £ftirly judged of in the manufactorìes." Certain departments 
wère assigned to each member of the Gommission, with the view of 
haviag a special report from each. In raw materìals, the report on 
mining, quanying, and minerai productìons, maps, charts, &c., and 
philosophical instruments in connexion with the latter, was undeiv 
taken by Sir Charles Lyell ; whilst the report on mineraU> in theìv 
economie relations and metallurgical operations, chemical processes 
and products; substances used for food; vegetable and animai sub- 
stances used in manufactures, including alio tanneries, was to be 
prepaied by Pi-ofessor Wilson, togetber with a report on agrìcultural 
implements and machines; manufactures in minerai substanoes^ 
oements, &c. ; manufactures in animai and vegetable substances ; 
misceUaneous manufactures; and also, the pron^ss of scientìfio 
education in relation to industiy. In machinery, Mr. Joseph Whit- 
worth undertook to report on machines for direct use; manufacturing^ 
machines and tools; civil engineering; and on the character and 
action of the patent laws, and on the system of electrìc telegraphs, so 
eztesudvely used throughout the States. In manu&ctures, the report 
on òotton, woollen, and worsted ; silk ; flaz and hemp ; mized fabrios ; 
leather (ezcept tanneries) ; paper, printing, &c. ; prìnted fabrics i; 
tapestzy, lace, and carpets; clothing; cutlery and edge-tools; iron 
and general hardware; preciousmetals, jewellery, &c. ; glass; ceramio 
manufactures ; decorative fumiture ; and on the position of art educa* 
tion as applìed to manufactures and the copyright of designs, was 
undertaken by Mr. Greorge Wallis. The Beport on the section of the 
fine arte was assigned to Lord Ellesmere. 

THE PANOFTIOOK OF 80IBNCB AND ABT. 

Thi8 building, on the eastem side of Leicester-square, was opened 
to the public in March last. It originatèd with Mr. È. M. Claik, 
who, in co-operation with a number of influential indìviduals, obtained 
for the undertaking a Boyal Charter in 1850. The Panopticon 
undertakes '' to exhibit and illustrate, in a popular form, discoveries 
in Science and Ari^ to extend the knowledge of useful and ingenious 
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inventioBS, to promote and illustrate the applieatioiì of science to the 
luefìil arte ; to instract, by coarse of leotures, to be demonstrated and 
illustrated by instruments, apparatus, and other applianees» ali i 
branches of science, literature, and the fine and uaefularts ; to exhiHt 
varioiis branches of the fine and mechanical arts, manufactures, and 
handicrafìbSy by showing the progress to oompletion in the hands ef 
the artisan and mechanio; to exhibit the produotions of nature and 
arty both British and foreìgn; to illustrate history, eeience, literature, 
and the fine and useful arts, by pictohai riews and representatàonfl-; 
to illustrate the science of acoustics, by lectures, music, and other* 
wise; to givo instructions in the various branches of science and the 
mechanical arts ; to afford to inventore and others facilities to test the 
Talue of their ideas by means of the machinery, instruments, and other 
appurtenances of the institution ; and generaily to extend and facili- 
tate a greater knowledge and love of the arts and scienoes on the 
part of the public. 

The style of the building is Santcenic ; architect, T. Hayter LewiSb 
The great hall is 98 feet in diameter, the dome 72 feet, and the een- 
trai Oght in the dome 82 feet in diameter. The total cubie contenta 
of the hall and of the recesses for the boxes are about 600,000 feet. 
The superficial quantity of light is equal to about 1300 feet of hoiA* 
zontal light, or 1 foot to every 385 cubie feet, and this is found suf- 
ficient. Mr. Lewis has bestowed mudi pains onthedecorations, the 
whole of which, with the exception of the paintìngs on the fiat 
ceilings, were designed by him. The latter weaee executed by Messra. 
Harhuid and Fisher, decorators. Mr. John Wilson, of Southwads^ 
was the builder; the ironwork was executed by Messrs. Grìssell; the 
chandeliers (partly designed by the architect^ and parUy by Mr. 
Brock) were made by Messenger, of Binningham. The business ef 
warming the building was enlarusted to Mr. Goldsworthy Gumey. It 
is efifected by a " waiming batteiy, ' ' construoted by conneoting a serìes 
of about 50 zinc plates, of 10 inches by 8, with a copper or iron tube 
whioh passes through the centro of the plates; l&ese plates ai« 
arranged about half an inch asunder, at right angles with the t^be» 
thus presenting the appearance of a galvanic battery. The tube ia 
ODunected wi^ an iron pipe, leading to a boiler, from which steam 
passes into it. By this means the centro tube and the plates attaefaed 
are heated, and communicate wannth to the air passing over their 
sur&ce. The air is thus raiified, and then, ascending through grat- 
ings into the haU, di&ses a unìform temperature throughout the 
whole building, héìng replaced as rapidly as it rises by the cdd air 
below. The batteries mav be connected in groups, or divided OTera 
building. In the Panopticon there are two groups of sixteen each in 
the basement, which are found sufficient, we are told, to warm the 
whole of the rotunda. The cost was small. Io such an arrangement 
it is of course necessary to prevent the ^>0Bsibility of the air héìng 
bumt by remaining in contact with an overheated pipe. To cool the 
air, the fountain in the centro of the hall is put into operation two or 
three timee during the day; this has seventeen jets^ and the water 
€an be thrown up, by a pneumatic apparatus, 90 léet^ from an arte- 
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man weU, 846 feet deep. The decorarne are in enamelled Biute, by 
Mr. Magnus, with glass mosaic enrìchments, by Mr. Stevena. Aìt 
ascending-carrìage to take visitors to the photographicrooms basbeen 
oonstructod by Bunnett and Co. This machine consists first of a 
poluiim composed of cast and wrought iron of the entìre height of the 
room. Around the sbafi is nuspended, by means of four ropes, an 
ornamentai carriage capable of holding eight persona. The entìre 
weight of the carriage and Its contenta is badanced by a counterpcnae 
in the interior of the colmnn attached to the fomr ropes suspending 
the carriage, and free to move through the entìre length of the column. 
Undemeath the counterpoise la aecured a atrong rope oonnected at 
the other end to a wallower, firmly fixed on a spindle, to which is 
attached a worm wheel, worked by a atrong wrought-iron wonn. 
Motion is communicated to the carriage by ^ arrangement of pulleys 
carrìed on a spindle, on one end of which is placca a bevel wheely 
geared into another fixed on the wonn shaft. 

In a deep receaa, on the eaatem aide of the rotonda, stands the 

organ built by the Messrs. Hill. It has four mannals and a pedal- 

. bcMuxl, comprìaing in ali 60 stopa, and a complete aaaemblage of novel 

mechanical contrivancea ; the seyen bellowa whidi aupply this mag* 

lùficent instroment with wind are worked by ateam. 

Prominent among the objects in the rotonda are the cn^atal 
cistem, and the diving apparatila and aubaqueoua lantem of M. 
Picard ; ' M. Gianetti'a carbonio acid balloon, for lifting heavy weights 
out of sunken veasela ; Whitworth'a aelf-acting lathe, -pkning machine, 
drilUng and boring machine, and other patente of a aìmilar claaa ; 
Kynaaton's apparatus for indioating the sailing trìm of yessela ; the 
Ipiant electrìcal apparatus of Mr. Cuurk, and aumeroua other inatra- 
menta in connexion with the aame branch of acienoe ; Kirby and 
£eard*a pin- machine ; a needle-machine, agricultural implementa, &e. ; 
an ezcellent coUectìon of plaater caata from works by Calder MarshaU, 
Baìley, Bell, Theed, McDowell, and other aculptora. 

The galleriea are divide^ into porches. The batter, the wire- 
worker, the paper manufacturer, the modeller, the mechanical 
sewer, the chemical perfumer, the picture reatorer, the engraver, 
the ornamentai tumer, the ailk-weaver, the gimp maker, and divers 
other artifioers are bere, and in the upper story are the photographic 
locmis. 

Since the seoession of Mr. Clark, the establishment has been 
plaoed under the direction of Dr. Bibér. 

BiBxnraHAM art mantjvaotubx. 
An admirable specimen of Art Manufacture by Messrs. Jennena 
and Bettridge, of Birmingham and London, has been oompleted far 
her Majealy the Qaeen. It conaiata of a papier-maché acreen, in 
ihree folda, the omamentation of which ia very artiatic in design 
as well aa akilfìil in ezecutìon. The ground-oolour ia maroon, ud 
in the centre fold are the lettera Y. and A., inlaid in pearl by the 
.patent proceea of the manufaoturers, and surrounded with an oak- 
meath. The sides contain wreatìia of Scotch heather, tasttsfully 
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«rranged, and oleverly painted ; and along the edgM of fthe varioos 
foids Ì8 a border presentìng a novel combination of the rose, shanv* 
rock, and thistle, in gold ; and on the back of each fold is anothor 
device of a similar cbaracter» also in gold, with a borderìng c(Ì 
Shamrock leaf. The effect of the whole is veiy chaste and aAtnketiye. 

THE METBOPOLITAK CATTLE-H^BKET, OOFBNHAOBK FIBLD8. 

Thb Metropolitan Gattle-market» which has been eonstructed in 

Copenhagen-nelds, Islington, under the direction of Mr. J. B. 

Bunning, the City Architect^ is fast approaching oompletion. Tha 

site of the market proper is an equal sided rectangle, having a ìSbU 

firom the west corner to the Bouth, cast, and nc^th oomers, and 

includes an area of about fiffceen aores, of which one acre is ^P^^ 

TMÌated to the pig-marke\^ and an equal area to the calf-market. The 

banking'houses, twelve in number, are placed in the centro of tho 

market, and out of the centro pf tìiese will rise a ìofty clock- tower, 

which is just now beginning to show itself above the roofs of the 

banking-houses. The Electric Telegraph Company will bave a 

station in the building. Accommodation is provided in the market 

for 34, 980 sheep, in 174d pens (with a reeerved spaoe for oonsiderabla 

extension), and 13,232 feet of rail for the tying of 6616 bullooks. 

The pig and calf-markets are placed on the west side of the 

quadrangle, affording accommodation for 1425 calves, and 900 pigs, 

and raii^ sufficiently high to allow of the plgs and calves walking 

from the level of their respective standings into the carts. Boofs, 

supported on iron columns, and projecting so as to shelter the carta 

which may be standing in the road, passing from north to south, are 

being placed over tbese markets. Watei^posts are fized about 

twenty-seven yards apart, and by means of a leather hose -anà jet, 

will afford facilities for thoroughly cleansing the market and laira. 

Korth of the market two tavems are erected, between which will be 

placed a fountain. Northward of the tavems and fountain will be a 

building intended for the annual cattle-show, which, when not used 

for that purpose, will afford ampie standing for butchers' carta.* 

West of the market^ hùrege is provided for 8160 sheep, on an area 

of 6a. Or. 8p. rather more than half of which is covered. Water and 

racks for hay are placed in each lair. Bouth of the market, lairage 

is provided for 3000 buUocks, on an area of 8a. Or. llp. provision 

beuig made for supply of water and hay to each bullook. At the 

north and south ends of these lairs four depdts for hay are provided. 

East of these lairs some private slaughter-houses are built, and on 

the west side two public slaughter-houses, in which 600 bullocks can 

be killed weekly. South of the public slaughtei^houses a mmt- 

market is being eonstructed. Ampie space for the future extennon 

of the public and private slaughter-houses is provided. On the south 

side of the New- road, a cattle-station will be foimedin oonnexion 

with the North-London Bailway. On the right-hand side is seen 

the Great Northern Bailway, which there enters .a tunnel. Just 

above this is the Hide and Skin Market. The coet of the works 

will be about 300,0002. ■ Mr. John Wilson (Southwark) and M?; 
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Jxiàm Jay are the contraeton tot the bnildings. Messrs. Kennardj 
o^ Tbames- Street, are executing tììe ironwork, of which tliere ìs an 
komense quantity. The comigated ìron is supplied by Mr. Walker. 
Mr. Ghadwick is the contiactor for roads and paving, to the extent 
of aboQt eO,OOOl.^£uUder. ' 

N BOA? AB A KBANS OF ABT. 

Db. FsBausoN Bbanbon, of Sheffield, wrìting m the Joumcd of 
the Society of Aria, says : — "Several years ago, I was endeavouring 
to find an easy substitate for wood engraving, or rather to find out 
a snbstanoe more readily cut than wood, and yet snfficiently finn to 
aUow of a cast being taken &om the snrface when the design was 
finished, to be repnSuced in type-metal, or by the electrotype pro- 
àdss. After trying various snbstanoes, I at last hit upon one which 
ai first promised success, viz., the very common substance called 
8oap, but I found that much more skill than I possessed was required 
to cut the fine' lines for surface printing. A very little experìenoe 
with the material convinced me that, though it might not supply 
the place of wood for surface printing, it contained within itself the 
eapability of being extensively applied to various useful and artistio 
prócesses in a manner hitìierto unknown. Die-sinking is a tedious 
process, and no method of die-sinking that I am a^are of admits of 
ueedom of handlixig. A drawìng may be executed with a hard point 
OH a smooth piece of soap almost as readily, as freely, and in 
as short a time as an ordinary drawing with a lead pencil. 
Eveiy touch thus produced is dear, sharp, and well defined. When 
the (hrawing is finished, a cast may be taken fi*om the surface in 
plaster, or, better stili, by pressing the soap firmly into heated gutta 
percha. In gutta percha several impressions may be taken witiiout 
mjurìng the soap, so as to admit of ' proofs' being taken and oor> 
rections made — a, very valuable and practical good quaHty in soap. 
It will eveai bear being pressed into melted sealing-wax without 
injury. I bave never trìed a sulphur mould, but I imagine an 
impression from the soap could easily be taken by that method." 
Dr. Branson !has also employed beesNwax, white wax, sealing-wax, 
lacs, as well as other plastic bodies ; and in some of these cases a 
heated steel knitting needle^ or point, was substituted for the iyoiy 
ki:dtting needle. He has sent several specimens to the Society of 
Arts, which show that from the gutta percha or plastic cast a cast 
in brass may be obtained, with the impression either sunk or in 
lelief, 

DEPABTMENT OF BdXNCE ASD ABT. 

The first Beport of the Department of Science and Art shows the 
restdts of the working of the department during the year 1853. 

It appears that arrangements were completed, by which the work- 
ing, progress, and cost of some of the most important public institu- 
tlons, chiefly supported' by Parliamentary grants, for the promotion 
of science and art, will be ascertained and subnùtted to Farliament 
|>eriodicaUy, upon the responsibility of a Minister of the Crown ; and 
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that the fonndation of a system lias been laid by which every district 
and school in the United Kingdom may participate equaUy in the 
adyantages which the department offers. These conslst in the 
purchase, at a very moderate prìce, of models, diagrams, and appa- 
ratus for teaching; in the purchase of examples for museums; in' 
borrowing specimens from the centrai museum; and in obtaining the 
Services of teachers properly trained for any scbools of science and 
art which each locality may think fìt to establish for itself. 

Summing up the actual results of the working in 1853, in thè 
number of persone who had participated in various degrees in the 
benefits offered by the department, the total numbers — exduding re- 
galts in Ireland, for which the data are insufficient — ^may be estimated 
at upwards of 55,000 persons. 

The working of the centrai institution has been made subservient 
to the wants of the United Kingdom, and ultimately the action of the 
Department in the metropolis will differ irom that in the provinces 
chiefly by having a training school for masters, and being the oolleffe 
for examinations. As the centrai museum becomes developed, it will 
become the depòt for similar Museums throughout the country, for 
the loan, purchase, and exchange of specimens. Already locai schools* 
of art enjoy the privilege of . borrowing articles from the Museum of 
Ornamentai Art, and of purchasing specimens at reduoed oost. By 
these sereral means above stated, and by coQecting and pubHshing 
useful experience on the subject» it may behoped that the department 
will be instrumentai in raising the character of our manufsctures as 
well as the intellectual appreciation of those who bave to produce and 
consume them. 

THB ABOHITEOTnBAL HUSEUK 

In Cannon-Tow, Westminster, has been opened. It contains many 
hundred objects, induding casta from ancient examples and from 
naturai leaves ; a number of fragments of stained glass, wood-work, 
encaustic tiles ; seals and rubbing of brasses. In addition to these 
there is a large number of photographs. It is the widh of the com- 
mittee to make the Museum as practically useful as possible. It is 
also contemplated to bave a yearly exhibition of modem specimens of 
fine-art woikmanship, thus in each successive year to show, as far as 
may be, the progress being made in fine- art workmanship, and in 
those manufactures which more particularly bave relation to archi- 
tecture, and also for the purpose of showing what it is that has yet to 
be done in the attempts now being made to rivai the excellence of the 
old work, as to material, form, colour, eoe. ; the great object of the 
collection being to influenoe, as £u: as possible, cominontaìà every-day 
pradice, 

Copies of the difierent specimens in the collection are supplied, 
when re<|uired, to the various provinoìal societies, art-workmen, and 
others, at the coet ebarge. 

It ifl proposed to add to the collection a series of the materials used 
in general architectunJ practice, as specimens of marbles, woods, 
Btonee, metal, paper-hangmgs, stuffi^ &c 
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It !fl desired to oonsider the ooUectìon as the nùcletis of a complete ' 
naiiùnal eoUection offMdiceval art in ali ita branches; as being the* 
first attempt ever made in thia country to form, for the purposes of 
the public, soch a coUection. When in a more enlarged space, and 
a more complete state, it will, it is believed, form one of the links to 
complete the chain of facts gathered at the British Musemn in the 
oollection there commenced of Orientai and Grreek and Roman art ; 
and at Marlborongh House, in the collection there commenced of 
Benaissance work. — ^Abridged from the Builder, No. 594. 

BOLLINO IBOK. 

ICb. Olat has exhibited and explained to the Brìtish Association 
die model of a Machine used for Éolling Taper Iron, by which an 
iron bar may he roljed of any length and tapered to any required de- 
gree. The prìnciple of the action of the machine consists in keeping 
one of the rollers fixed on its bearings by hydraulic pressure. A valTe, 
regulated by a fine screw, permits the water to escape, and thus as 
the operation proceeds the rollers become more and more separated, 
and the iron bsur iess flattened. By regulating the valve, so as to allow * 
of greater or Iess escape of the water, the degree of taperìng can he 
very accurately adjusted. Mr. W. day also explained the con- 
straction and mode of fixing the largo fly-wheel of the Warsey forge, 
which is the largest fly-wheel in the world. It is 85 feet in 
^ameter, and 60 tons weight, and its axle is mounted on firictioii 
rollers. 

OBB FULTSBIBINO, WABHINO, AND AMALOAV ATTNG. 

A MAOHINB to perform this threefold process by one operation has 
been ethihited by the patentee, Mr. Perkes, at the Ynlcan-wharf, 
. Upper Thames- Street. The crushing is performed by means of 
oones, working concentrically ; and the principal advantages wotild * 
appear to be the comparative cheapness of coet, quantity of work 
done, economy of power, and the utmost attainable amomit of pro- 
duce from a given quantity of ore ; thefineness to which the ore is 
reduced being 15 degrees greater than that of wheat flonr. Ali the 
ore must pass through sieves containing 6400 meshes to the square 
inch. The price of tbese concentrated conical machines ranges from 
BQOl. to 20002., and the largest, which bave six cones, weighing 
7000 Ibs. each, when set in motion by a steam- engine of 12-horBe/ 
power, will subject to the triple process above mentioned abont- 
20 toné per day. 

aio BBNDEB BA2n>BT0]f E AND OTHEB POBOUB MATBBIALS IMPBBYIOUS 

TO WATBB. 

The sandstone is first heated to a temperature of about 400*' 
Fahrenheit, and then plunged into coal tar, heated to about the same 
temperature, and aUowed to remain in it for about eight hours. In 
this way a mass is obtained so solid, that it is scarraly possible to 
break it with a hammer. Brìcks and tiles require only four hours 
■teeping, at a teoDoiperatnre of about 2S0^ Fahrenheit (Add cisteniB 
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and nfììgeraion of Torkshìre sandstoiie, and man^ oiher af^plioations 
of that material, have been boiled, in thÌB w&j, m tar, since seyeral 
yeara, in many of the chemical fftctorìei of Great Britain, and with 
the best results.) — Fonter's BdwseUwng, The DuUm Mwnihly Jwumol 
0/ liiidauitrial Progre»$f No. 11. 

8TEATITK OB BOAPSTONB. 

This new building material ìb coming ìnto' notice in New Tork, 
either in ita purest state or in combination with other rocks. It is 
80 soft that it can be cut with a chisel, planed, bored, sawed, or 
tumed in a lathe. Tet it resists pressure very well, pai;;ticularly when 
mixed with the harder ingrediente, such as homblende or Berpentine. 
In beauty it is ofben found equal to marble, with even a greater variety 
of appearance. It beare an excellent polìsh, and, if broken, can 
easily be mended, bv using ita own powder as cement» so nicely as 
to be detected only by a criticai examination. A house of this ma- 
terial was built at Northampton in 1807, and it is said to be stili 
standing fresh and dear, to ali appearance as if it had encotunteied 
(Mily the rains of our last wateiy sprìng. — New York Jowmal. 

AMKBIOAN STONE-POLISHINO ILàOBimE. 

This invention is descrìbed by Mr. Whitworth, in his special Re- 
port of the American Exhibitioii. The stono, we leam, is polished 
by a fiat circular disc of soft iron, which is made to revolve horizon- 
tally. The axis of a disc is fixed at the end of a heavy frame, which 
moves round a strong centre shaft in a radius of about 12 feet. The 
polishing disc reyolves at the rate of 180 revolutions per minute. It 
is driven by a strap, to which motion is given by a drìving.pully 
fixed in the centre-diafb. The disc is guided and its pressure regu- 
lated by band. It will polish about 400 square feet of suiface in a 
day of ten hours. ____ • ' 

PATBNT TUBULAB BBACB. 

This invention, by Eoiight and Ck>. of Ludgate-hill, Birmingham, 
is of the form of the ordinary Scotch metallic brace; but in conse- 
quence of its being tubular, is much lighter, equally strong, acd lesa 
than half the price. It is manufactured by stamping ; strong sheet- 
iron being us«d instead of the solid forged material The manner of 
fixing the bits is important in the invention, which is upon the prin- 
csple of the wedge, and veiy readily applied. 

PATENT BABBEL BOLT. 

This di£Eers from the ordinary bolt (made principally at Willenhall 
in Staffordshire), in its being manufactured without a single rivet. 
The barrel is pressed to the form of the bolt itself from the piate, thus 
causing the whole to be made from one piece of metal, and thereby 
securing ten times the strength of the rivetted bolt, as weU as pre- 
Tenting the necessity for cutting away the wood upon which the bolt 
is tobe fixed. 
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THE RAILWAT ST8TBM OT THB UNITBD STATES. 

The Kailways, now an extraordinary feature of the United States, 
are rapìdly developing the latent resources of the country. Mr. 
William Chambers gives an account of them, from which we extract 
the follo wing particulars :~In October) 1853, the length of railways 
in actual operationin the States was 14,494 miles, nearly one-half in 
the New Éngland States and that of New York. They are seen 
there radiating in several directions from every city, interlining and 
Crossing and sending out branches. In Massachusetts alone, in the 
early part of 18^, there were about 1200 miles of nùlway— a large 
number for a State with one-third of the population of Scotland. At 
the same perìod, New York had 2123 nules ; Pennsylvania, 1244 
miles ; and Ohio, a recently-settled State, 1385 miles. Large ezten- 
sions bave now been made in ali ; and tìie entire railway system of 
lihe United States at the present moment may be said to comprehend 
nearly 18,000' miles, with several thousand miles in course of con- 
Btmction. It is anticipated that, previous to 1860, there wiU be 
completed at least 35,000 miles. Already gigantic efForts bave been 
made to unite the chief cities on the Atlantic with the Yalley of the 
Mississippi and the vast regìons westward and northward. Joined 
to the lines now constructed, and forming in Canada, the north will 
be thorodghly laid open for settlement ; and connected with a line 
proceeding southwards from Illinois, traffic will be opened upon the 
one band with Mobile and New Orleans, and on the other, with the 
regions borderìng on Lakes Huron and Superìor. The next steps 
are to reach Oregon and California, and are now eneaging eamest 
consideration. The most urgently oalled-for of these unes is that to 
California, by a pass through the Bocky Mountains ; and when this 
is effected, ìt will be possible to reach San Francisco in four days 
from New York, and by the additional means of steam- vessels, to go 
round the world in three months. Travendng from the bordeis of 
the Mississippi to San Francisco, a countxy 1600 miles in breadth, 
the Une cannot be undertaken without libex^ aid from the Govem- 
ment. 

A BAILWAT UP A MOUNTAIN. 

The Kailway that connects the eastem and western parts of Penn- 
sylvania, bringìng the towns on Lake' Eric and the great western 
rivers into direct communication with Philadelphia and the Atlantic, 
is carried over the lofby ridges of the Alleghany Mountains by a 
series of inclined planes. These are five in number, and the summit 
of the highest is 2600 feet above the level of the sea. The trains are 
dragged up each incline by a rope attached to a drum worked by a 
stationary engine. They are <frawn across the plateaux which in- 
tervene between the inclines, in some cases by horses, in others by 
small locomotives. A new road is, however, being constructed, 
which will cross the mountains by one long winding incline. The 
ascent will be so gradua] in ita circuitous course that a locomotive 
will be able to ascend and descend with its tndn of carrìages. It is 
calculated that four hours will be saved by the substitution of thìa 

B 



18 TEAB-BOOK OF FACTS. 

new mute and the dispensing with the statìonary engìnes. — Mr, 
Whitworth*8 Heport on the New York Industriai Exhihvtùm. 

NEW BAILWAT. 

Mb. Henbt Smith, of Michigan, proposes, sajB the National 
Democratj layìng the rails on cast irou posta, or columns, instead of 
iKTooden sleepers, sunk in the mud. The length of the posta will vary 
from fifteen feet, on a level, and even as low as ten feet, in passing 
over rising ground, to one hundred feet, the varìations of the length 
of the columns superseding the necessity of grading, in a majority of 
cases. The posts extend above the rail sufficiently to admit of 
bracing and trussing to sych an extent as to insure stability and 
perfect security. A speed of at least one hundred miles an hour is 
expected on this aerìal road. (?) 

BAILWAT POa SIQNAL. 

This signal, inyented by Captain Norton, consists of a cylinder 
with a clasp made of sheet lead, or tin. The ends of the wate]>proof 
case are stopped with a circular piece of cork glued in ; it is charged 
with a mixture of chlorate of potaas, and sulphuret of antimony, equal 
parts. The igniter, made of a small transverse section of glass- 
tubing charged with percussion-powder, or the ends of Bell's new 
gas congreves, is placed in the centre, within the waterproof case ; 
and the wheel of the engine passing over the signal, crushes the 
igniter, and explodes the signal with a veryloud and sharp report. 

If a copper percussion-cap be fìtted on the nipple of the beat 
cleaned fowling -piece, and placed in a dry room for a few days, the 
nipple will be covered with rust and verdigris : this proves that an 
iròn nipple with a copper percussion cap on it is not adapted for the 
inside of a tin fog-signal. 

When the wheel of the engine passes over the tin case without 
firing it, the powder within is scattered around by the fracture ; but 
ìf the wheel of the engine passes over the paper case, the case ia only 
flattened out, not fì^tured, and the seoond wbeel passing over, 
fires it. 

WIBB AND HEMF BOPE FOB BAILWAT FUBFOSES. 

This newrope has been patented by Messrs. Wright, of Birmingham. 
It is constructed of the best hemp and galvanized wire, spun to- 
gether in the ordinary way by machinery. For a recent trial, the 
rope was 4| inches in circumference. It waa aecured to an engine at 
one end, and at the other to a gooda' train of about 225 tona weight ; 
this train the rope puUed eaaily ; but a new hemp rope, of the aame 
-.size, anapped in a few aeconda on being aubjected to the aame teat. 
The train waa then increaaed to 300 tona weight, to propel which a 
aecond en^ne waa required, and the patent rope waa again applied, 
and found to anawer perfectly. Mr. Parker, chief of the locomotive 
ataff in Birmingham, atated that the hemp ropea uaed for the gooda' 
traina were constantly breaking, and exhibited one of nine inches 
circumference, which a much lighter train than either of those above- 
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mentìoned had broken only a few days before. Messrs. Wright also 
exhibited a patent bindÌDg rope, composed of wire and hemp, which 
was likewise severely tested. — 2H,me8, 



BAILWATS TN THE UNITED EINGDOM. 

The Beport on Bailways for 1853 contains some noteworthy facts, 
illustrative of national progress. The length of the new lines of rail- 
way sanctioned by iAie Legislature during that year wàs 940 miles : 
589 in England, 80 in Scotland, and 271 in Ireland. The length of 
railways opened up to the end of 1853 is 7686 miles: 5848 in 
England, 995 in Scotland, and 845 in Ireland. Of this number of 
miles, 6965 are of the Irìsh gauge of 5^ feet^ 626 of the broad gauge, 
and 95 of the mixed gauge. The length of single lines of railway is 
1708 miles ; 1135 in England, 132 in Scotland, and 441 in Ireland. 
The length of railways in course of construction on the SOth of June, 
1853, was 682 miles; the men employed on them 37,764. The 
number of miles open for traffic on that day was 7512, and the 
number of men employed 80,409. The number of passengers con- 
veyedin 1852 was 89,135,729; in 1853, 102,286,660; the receipts 
from ali sources in the corresponding years were, 15,710,5542. and 
18,035,879^., the largest proportionate increase being in the receipts 
from third- class passengers. Looking at these retums from our 
point of yiew, this last is one of the most satisfactoiy of the facts they 
disclose. In its oonsequences upon the poorer classes, increased loco- 
motion cannot but be beneficiai ; and the larger the proportionate 
financial return from third-class passengers, the greatò* their claim 
upon railway companies for increased facilities and accommodations. 

THE VICTOBIA. BRIDGE AT MONTREAL. 

The Works of this stupendous undertaking are now in active pro- 
gress. Its cost will be about 7,000,000 dollars, or about one-seventh 
of the total expense of building the 1112 miles comprising the Grand 
Trunk Railway of Canada. > 

The Bridge is to be tubular, on the pian of the Brìtannia Bridge 
over the Menai Straits. It will consist of twenty-five spans, or 
spaces for navigation between the twenty-four piers (exclusive of the 
two abutments) for the support of the tubes. The oentre span will 
be 330 feet wide, and each of the other spans will be 242 feet wide. 
The width of each of the piers next to the abutments will be 15 feet ; 
and the width of those approaehing the two oentre piers will be gra- 
dually increased, so that these two piers will each be 18 feet wide, 
or 3 feet more than those next the abutments. Each abutment is to 
be 242 feet long and 90 feet wide ; and from the north shore of the 
St. Lawrence to the north abutment there will be a solid stono 
embankment (faced in rough masonry towards the current), 1200 feet 
in length. The stone embankment leading frt>m the south shore of 
the river to the south abutment, will be 600 feet long. The length 
of the bridge from abutment to abutment will be 8000 feet ; and its 
total length, from river bank to river bank, will be 10,284 feet, or 
176 feet less than two English miles. 

b2 
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The clear distance between the ordinazy summer level of the St. 
Lawrence and the under surfaee of the centre tube ìb to be 60 feet, 
and the height diminishes towards either side. 

Each of the tubes will be 19 feet in height at the end, whence they 
will gradually increase to 22 feet 6 inches in the centre. The width 
of each tube will be 16 feet, or 9 feet 6 inches wider than the rail 
track. The total weight of iroif in the tubes will be 10, 400 tons, and 
they will be bound and rivetted together precisely in the same 
manner, and with similar machinery to that employed in the 
Brìtannia Bridge. 

The piers dose to the abutments will each contain about 6000 tona 
of masonry. Scarcely a block used in the oonstruotion of the piers 
wìU be less than 7 tons weight ; and many of them, especially those 
exposed to the force of the cìirrent, and to the breaking up of ice in 
spring, will weigh fuUy 10 tons each. The total amount of masonry 
in the piers will be 27,500,000 cubie feet, which at 13^ feet to the 
ton, gives a total weight of about 205,000 tons. 

Mr. Bobert Stephenson and Mr. A. M. Ross are the engineers of 
the bridge, on behalf of the Grand Trunk Bailway ; and the con- 
tractors are Meesrs. Peto, Brassey, Betts, and Jackson. 

OASUALTIES OF TUNNELLIKG. 

At a late meeting of the Institution of Civil En^neers, a paper 
''On the Oasualties of TunneUing, with examples," was resA by 
Mr. W. M. Peniston, and was in reality a relation of the diffi- 
culties encountered in the formation of some tunnel headings through 
chalk and green sand, under a head of water at Holywell, on the 
line of the Wilts and Somerset Bailway. 

The materials had been collected from the author's diary of the 
proceedings. It was intended that No. 1 tunnel should bave been 
constructed in the usuai manner by sinking shafts, and connecting 
them by a bottom heading running through between open cuttings 
at the north and south ends ; there were, however, indications, from 
the borìngs, of the ground beìng un&vourable, the body of the tunnel 
being in chalk full of faults, whìlst the cuttings at both ends were 
in green sand, and copious sprìngs showed themselves along the line 
of operations, which were conducted through strata generally dis- 
located, and not to be depended on. In sinking the shafbs, the 
water brought away with it such quantìties of sand as to create 
cavities around, and produce serìous failures in the timberìng, which 
required to be renewed and replaced several times. Numerous 
contrivances were essayed for overcoming the difficulties, — guUets 
were cut at lower levels, in hopes of their drawing off the water, 
but the tenacity of the soil and the numerous faults precluded any 
chance of their being usefol ; nothing but incessant pumping could 
therefore be relied upon ; but the consequence of this was, that the 
framing of the shaft sunk bodily, until it was retained by a hanging 
kerb and rods from the surfaee ; then in spite of dose sheat£ing 
planks, a lateral settlement pccurred, and amìdst a recurrence of 
these accidents the shaft was carried down until the sand and water 
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rose 80 rapìdly in the bottom, that it was neoessaiy io dose it by 
a timber platform, through whìch the water rose to a certam level, 
whence it was pumped. Similar difGlculties were encountered in 
the other shafts, enhanced, in one case, by the frequent recurrence 
of boulders of sandstone, which occasioned much loss of time ajid 
ìnconvenienoe in eztracting them, and left large cavìtiés behind the 
sheathing. The quantity of water also increased so much, that the 
briefest delay in pumping obliged the men to leave the headings. 

At length, it being observed that the dip of the sand-rock, which 
was the water- hearing stratum, was in such a direction as to induce 
the inference that it might be used to convey the water away, by 
having it tapped at the lower level, the attempt was made, and was 
attended with success. In the subsequent extension of the open 
cuttings, the numerous vertical faults were shown to bave been in 
a great degree the cause of the slips in the shafts. 

In consequence of observations on the saturated strata^ it was 
determined to try the efifect of a syphoD, which waa accordingly 
laid down ; it was formed of cast-iron pipes, siz inches dìameter, 
the short leg dipping into a hole at the bottom of one of the shafts, 
whilst the long leg extended through the crown heading, and 
terminated in a cistem in the north cutting. By means of a band- 
pump at the upper bend, the air was exhausted, and the action was 
so perfect as to drain the blocks of sand and enable the headings to 
be completed. • 

Accounts were given of the numerous ingenious contrivances 
resorted to for overconiing difficulties, and eJso of the effects of 
the drainage upon the springs and wells in the neighbourhood. The 
Tarious machines and devices employed were described in connexion 
with ali the tunnela ; in fact, the paper was, as it professed to be, 
a detail of the Casualties of Tunnelling, under ciroumstances of con- 
siderable difficulty ; and it was well Ulustrated by a series of diagrams, 
showing the works in ali stages of their progress. 

THB AMERICAN TUNNELLING MAGHINE. 

Talbot's '* Tunnelling Machine" has been tried with complete suc- 
cess ; and it has been demonstrated that mountains of primitive stone 
and the hardest rocks in the earth can be successfuUy and efbonomi- 
cally timnelled by the agency of steam applied to this new invention. 
The slow and expensìve process of perforating by the drUl and blast 
will be thrown aside. In the trial experiments, the machine moved 
by a steam- engìne, cut an excavation of 17 feet in diameter through 
the hardest rock, at the rate of about 3 feet in two hours. The 
process consiste in cutting and crushing the rock by means of rotating 
discs of Steel, in successive series, which describe in their movements 
segments of circles from the centre to the circumference of the tunnel, 
with a graduai motion around the common centre ; while the steam- 
engine is constantly pressing the machinery ona direct line with the 
axis of the tunnel. The newest and most extraordinary feature of 
the application of this power, consiste in the combiuatiou of diflferent 
sets of discsy which act upon the entire surface to be excavated by a 
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system of gradation perfectly regular, and by a power that is irresis- 
tibie. The machine, which worked most satisfactorìly, is made 
entìrely of iron, and weighs about 75 tons, exclusive of the engine 
and boiler. One of the most interesting features of the ezperìment 
was when the machine began to cut the rock in an oblique cUrection, 
for it was observed that those dìscs or arms which were cutting the 
stono, moved with the same facility that those did which were playing 
in the air. Gradually the cutters described their curve, the great 
face-piate of 17 feet constantly revolved, throwìng out and drawing 
back its arms with complete regularity, seizing and crushing the rock 
with irresistible power. Only four men are required to work this 
machine to the greatest advantage ; and two of them confine their 
attention to the engine which propels it. There is no necessity for 
suspending the work day or night, except for those intervals when 
the cutters bave to be sharpened, or new ones substìtuted. The 
amount of time and expense which is saved by the operation is almost 
incredible. This machine evidently supplies a want which has been 
felt in every department of civil-engineering. It will revolutionize 
the whole system of railway construction, and is regarded as one of 
the most wonderful inventions of any age. — JarM»mC& Ediithurgh 
PhUosophiccU Journal, No. 113. 

We describe this new apparatus from the American Mining Mag, 
This Machine is, in effect, a huge 17-feet anger, slowly tuming at 
the rate of one revolution per hour, and advancing at the same time 
from 4 to 8 inches per hour, according to the soHdQty of the rock per- 
forated. The common anger, as every one knows, is fitted with tw'o 
fixed cutters, vertical to its centre, each cutting its way spirally into 
the wood. The cutters of this anger, four in number, are likewise 
fitted vertically to the centre, and cut their way spirally luto the 
rock, with the combined revolution and advance of the machine. 
The only difference is in the construction of the cutters, which we 
shall presently attempt to explain. 

The principal parts of the machine are as follows : — ^A carrìage of 
massive iron resting on ways, and pushed forward at the rate above 
named, by means of a screw, tumed by a simple contrivance similar 
to that which propels the carriage of a saw-mill, which is readily 
graduatld to produce any desired speed, from 2 to 12 inches per 
hour. Upon this carrìage rests ali the machinery, engine included, 
and its total weight of 150,000 Ibs. affords a sufficiently steady basis 
of operations to prevent the slightest perceptible tremor. 2. A great 
face-plate like that of a lathe, circular and vertical, resting and 
revolving on a hollow shaft largo enough to admit the play of a 
horizontal beam, piston-like, through its cavi ty. 3. Foursectors (as 
if a wheel were divided into quarters), with their apexes hinged upon 
the face of the piate in such positions, equidistant, as to brìng their 
segments of circumference at rìght angles to each other, meeting at 
the centre of the piate. The horizontal beam above-mentioned con- 
nects by an arm with each of these segments, at their comers, which 
meet at the centre of the piate ; and in playing back and forth, causes 
each to vibrate in a segment of a cirole wMch passes through half the 
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dìameter of the tunnel, the four meeting at the centre. 4. The cir- 
cumference of each sector is armed with three amali wheels having 
teeth, not unlike circular saws, set obliquely, so as to strike the face 
of the rock in the same direction as a stone-cutter's chisel^ and to act 
upon it in substantially the same manner, as they ai« rolled upon it 
back and forth by the vìbratory swinging of the sectors. Each cutter 
in succession thus steadily carves away its propef thickness of rock, 
as it swìngs back and forth from the centre to the circumference of 
the tunnel, urged against the rock by the slow advance of the car- 
riage, and home around by the revolution of the face- piate. The 
thickness of the shaving carved away by each cutter varies from 
1 to 2 inches, according to the hardness of the rock. 

Four cutters, passing around once in an hour, and each cutting 
H inches deep, make, of course, a progress of 6 inches per hour. It 
is said that, after allowing for ali necessary interruptions, the machine 
may he run steadily for twenty hours out of twenty-four; making a 
progress of 10 feet per day. Sixty horse-power of steam, two engi- 
neers, and two men to shovel out the broken rock, comprehend the 
expense of working the machine at this rate ; to which the expense 
of keeping up the cutting-wheels is the only additional item of ìm- 
portance which seems necessary to be added. 

MACADAHIZED BOADB FOB THE STBEETS OF TOWN». 

Mb. J. B. Smith has communicated to the Institutionof CivilEngi- 
neers a paperon this subject. The lengthenedexperìence of the Author, 
as Surveyor to the Corporation of Birmingham, having un derhis charge 
about 150 miles of Street road and 50 miles of tumpike road, enabled 
him to express confìdent opinions, on the comparative cost, durability, 
and general qualities of paving and of broken stone, for roads and 
even for streets, subject to a considerable amount of heavy tralfic. 
The parties chiefly interested in having good roads, were shown to be 
the owners of carriages and horses, and the ratepayers, at whose ex- 
pense the roads were originally constructed, and subsequently main- 
tained. For both these classes, ''cheap roads" (i.6. those of small 
first- cost) were contended, generally, to be the dearest ; horse-power 
beìng uselessly expended, carriages destroyed, and Constant repairs 
to the surface of the road being necessitated. Any undùe increase 
of tractive power was shown to fall indirectly on ali who purchased 
any commodìties conveyed through the streets, and the annoyances 
and hindrances to commercè, arising from ill-paved, ill-kept, muddy, 
dirty, and noisy streets were patent to ali. The necessìty was thence 
deduced for having the roads and streets so constructed that the sur- 
face should be firm, even, and smooth, without being slippery, and be 
free from mud, or dust, or loose stones. To attain this, the founda- 
tion shoold be of firm material, well Consolidated, and perfectly 
^ined, then covered with stones broken to uniform dimensions, 
well raked in and fìxed by a binding composition of grit, collected 
durìng wet weather by Whitworth's sweeping machine and preserved 
for the purpose. This binding being regularly laid on, and watered, 
ìf in dry weather, would in great thoroughfares consolidate the new 
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metal in a few hours, preserving the sharp angles of the stones^ 
which assumed ali the regularit j of a well-laid payement, wìth a con- 
sìderable savmg of material^ and a firmer crust than by the ordinary 
method of allowing the vehicles to pass for many days over the un- 
covered surface of the new stones, grinding off the angles, with a 
deafenmg noise, and formìng dust, or mud, to be carrìed on to the 
footpaths and ìnto the houses and shops. Instances were given of 
the advantages of thìs system of using the grit for binding, which 
should, however, be that coUected by the sweeping machines and not 
mere slimy mud. A Street in Birmingham snbject to great trafile^ 
had been thùs perfectly made and Consolidated in fìye days, whei'eas, 
under the ordinary system, three months would haye been required 
to produce the same effect. The repairs were capable of being effected 
at any period of the year : under no circumstances were the Street 
surfaces permitted to be wom down, and they were never stopped, as 
was the case for lifting and repaving. The greatest amount of wear 
and tear of Macadamiz'ed Street Siuface, in Birmingham, was shown 
to be four inches per annum ; the average might be therefore taken 
at two inches ; the cost of maintenance was Ad. per superficial yard, 
and thatof watering and cleansing was 2d., giving a total of Qd. per 
yard per annum. Paving cost 15s. per yard, it required to be renewed 
once in fifteen years, and the cleansing cost about ^d. per yard. 
Paving was, therefore, evidently about doublé as expensive as 
macadamizing, at Birmingham. It was, therefore, contended, that 
macadamized roads and Street surfaces, if properly constructed and 
carefuUy managed, well water-cleansed for mud andwatered fordust, 
brushed or swept by machinery maintained with an \miform surface, 
and not permitted to become degraded, were well adapted for towns 
and cities of average traffic, and for many localities in and around the 
metropolis. 

In the discussion which ensued upon this paper, numerous details 
were given of the comparative prices of the materials in the country 
and in the metropolis, — the method of laying them down, — ^the suc- 
cessive employment of set paving-stones in hjrge thoroughfares, then 
in less frequented streets, and ultimately breaking these up for 
macadamizing ; thus giving the materials an almost unlimited dura- 
tion. The use of the grit, as collected by the sweeping machines, 
was admitted to be advantageous for binding the metalling quickly, 
and preventing the abrasion of the angles of the stones'. It was, 
however, shown that the traffic of country towns was so vastly ìnfe- 
rìor in amount and weight to that of the metropolis, especially since 
the introduction of the heavy railway and other vans, travelling at 
considerable speed upon comparatively narrow wheels, that a system 
of forming streets or roads which would endure well in one case was 
not applicable for another ; and hence the present bad condition of 
ParUament-street and other streets which had been macadamized ; 
and which it was contended could only be maintained even in their 
present state at a cost greatly exceediug that of the paved streets of 
the City. 
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HTDBAULIO APPARATUB VOB 8HUTTEBS. 

Ahtdbaulio ApparatuB, forraigìng or lowerìng Shutters, hasbeen 
erected on the new premìses of the Standard Assurance Company, in 
George-Street, Edinburgti. The water is supplied from a cistern 
placed on the top of the house» a height of about fiftj feet, and is 
conveyed by a one-inch pipe into a cylinder fitted with a piston, 
which, by the pressure of the water» raises or lowers the shutters. 
The machine is worked by tuming a small handle. — ScoUman, 

HTDBOBTATIO PEBOOLATOB. 

M. LoTBEL has exhibited to the Institution of Givil Engineers, a 
yery simple and ingenious Apparatus, for Extracting Colourìng Mat- 
terà from Dye-woods ; and also for obtaining infusions» or extracts of 
vegetable substances» for medicinal or oUìer purposes. The principle 
of action is that of direct hydrostatic pressure, applied by a simple 
and inexpensive apparatus. The substance to be operateci upon is 
placed within a cylinder, whose bottom is finely perforated; a similar 
pierced diaphragm is then placed over it, so as not to produce any 
pressure; the liquid, either cold or hot, is poured into an upper 
reservoir, whence it descends by a centro tube, to beneath the lower 
diaphragm, and is forced upwards by the pressure, through the super- 
posed substance, every particle of which it saturates in its passage, 
expelling the air, and carrying before it ali the finest portions, to the 
upper strata, against the under side of the upper diaphragm. When 
a sufficient quantity of liquid has been passed, or the infusion is 
completed, a oock is opened, which permits the infusion to return, 
from abore, by its own specifìc gravity, through the substance already 
operated upon, thus completing the abstraction of any oolouring 
or other matter not previously taken up, aud at the same time filter- 
ing the liquid. By a second and similar process, anything stiU 
remaining in the substance can be extracted. It is practicable, by 
varying the height of the column, to givo any degree of pressure, 
and by the application of a lamp, or, in a laige apparatus, of a coke 
fire, the temperature of the decoction can be maintained as may be 
desirable. By another modification, the steam generated in a small 
boiler regulates the action of the apparatus. The system is described 
as being adapted to yery numerous purposes, and the familiar appli- 
cation of it to makine coffee was exhibited. The apparatus consìsts 
of one vase, either et glass, china, or metal, whose cover, on being 
reversed, forms the reservoir and pressure column ; and by it, in a very 
few minutes, clear, strong coffee is produced. It was stated that in 
an apparatus adapted for a largo establishment, four gallons of coffee 
had been made in twenty minutes. 

LIFTING BBICK BUILDISraS BY HTDBAULIO PBBBSUBE. 

A LETTEB from San Francisco, in the Norik American, states : 
" They are now grading the streets of the dty, filling in some and 
cutting down others. When the former process is being done, it 
becomes necessary to raise the houses. You have heard of moving 
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houses entire, but here we lift them up by Hydranlic Pressure. 
Whole piles of brick buildings are beiiig raised in this mode where 
the streets bave been fiUed up, and thus the lower floors are brought 
up to the new level of the streets. Last week a warehouse belong- 
ing to Alsop and Co. 50 feet iront and 70 feet deep, having three 
stories and a basemente a heavy brick building, was raised 5 feet, 
and then under-built with stone, ali without moving out, or even 
disturbing the clerks with their pens at the desks I Another store, 
not quite so lai^ge, but having in it 2000 tons of hardware, was 
raised in six days, and a new story added to it at the bottom." 



LATINO PTPES, AND THEIB JUNOTION. 

The Earl of Dundonald has patented a Carrìage having a cutter 
for vertically parting the earth, with a horizontal tool attached like 
that of a drain-plough. From the upper part of the carrìage a duct 
descends obliquely to the tool, through which duct drain-pipes or 
other pipes, connected by an elastic or other rope, may be con- 
tinuously deposited in the channel formed by the progressive motion 
of the apparatus. The junctions may be lubrìcated by the machinery 
with clay. — Bvdlderf No. 612. 

HTDBAULÌO POWEB IN OBIM8BT TOWEB. 

Neablt ali the works of the Grìmsby Docks are carrìed on by 
means of Hydraulic Power, supplied from a tower, which rises from 
the centro pier to the height of 300 feet, and can be seen BÌktj miles 
out at sea. A steam-engine of 20-horse power, placed at a (Ustance 
of three- quarters of a mue, pumps into a tank erected in this tower, 
at a height of 220 feet, a never-failing supply of water. In this way, 
by mechanism familiar to engineers, a degree of hydraulic power is 
obtained which at Grìmsby serves to open and shut the immense 
lock-gates, to regniate the sluice-gates, to work the cranes for dis- 
charging and for loading ships, and to hoist goods into and out of 
the lofby warehouses. Ali this work is accomplished with an ease 
which appears marvellous, when contrasted with old modes of per- 
forming the same operations. For example, at the Liverpool Docks, 
some sixteen men take half an hour to move a pair of 70-feet gates. 
At Grìmsby, gates equally ponderous can be moved by two men in a 
couple of minutes. The Grìmsby Dock is the only one in the king- 
dom at which hydraulic force has yet been brought so completely 
under control for performing the varìed handiwork required upon the 
quay side, but the prìnciple is now being extensively applied, as we 
long since anticipated it would. Mr. Rendei, the engineer, has 
been deservedly complimented upon the successful issue of the 
great works there, which, carrìed out under extraordinary diffi- 
culties, bave led to the reclamation of 130 acres of land from the 
sea, and to the construction of a dock 20 acres in extent, and a tidal 
basin with an area of 13 acres, affording most complete facìlities for 
the landing and shipment of merchandise. 
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IMPBOVED INOLINED PLANB. 

There has been descrìbed to the Institution of Civìl Engineers, an 
ìmproved Inclined Piane, for conveying boats to and from different 
levels of a canal, by Mr. J. Lesile. After alluding to the successfal 
inclined piane, established by the author, at BlackhilL near Glasgow, 
on the Monkland Canal, and descrìbing the difficulties to be over- 
come, and the points essential for the good working of such lifts, the 
paper proceeded to propound, as the simplest modificatìon, in cases 
wbere there was a scarcity of water, and where vessels would bear 
being taken out of the water, the haying two uniform inclined planes, 
descending each way, from a culminating point, or summit, pLaced 
at a suitable elevation, above the water in the upper reach. 



aiLLESPIE'S PATENT INOLINOMETEB. 

Yarious recommendations of this new instrument are quoted by 
the Nottingham Guardian^ which also gìves a personal recom- 
mendation of it, as a very useful means of insuring accuracy in 
levelling, sloping, drain cutting, and ali road and railway work. It 
is said to be easily worked even by the common labourer, being 
so simple, that by its means "levelling is brought within the reach 
of ali men of ordinary capacity." 

SHIPMENT OF MABBLE FBOM OABBABA. 

Those who bave visited the marble quarries at Carrara, and seen 
the immense and laborìous traffic carried on there, must bave been 
surprised, and unfavourably so, at witnessing the process of shippìng 
the blocks. 

The coasting vessels to be loaded are drawn up on the beach, and 
shears erected aiongside, "^by means of which, and a clumsy capstan 
and tackle, the blocks are hoisted on board. With blocks of 
ordinary dimensions, this is the pian adopted ; but when these happen 
to be of extra sizes, another most singular method is employed. 
The vessel in which a large block is to be embarked, after being 
hauled up on the beach, has ber masts taken out, and the hold filled 
with sand, an inclined piane of the same material being raised 
.from the shore to the side of the craffc: these preparations com- 
pleted, oxen are yoked to a sledge on which the block is placed : it 
is then dragged up the incline, and ultimately deposited in the 
centre of the batch way. The sand is next thrown out, and the marble 
gradually lowers into its place. The expense and delay connected 
with this system are beyond conception. Weeks are often lost 
waiting for fine weather, and sufficient depth of water for relaunch- 
ing the loaded craft, which, ìf of a large sìze, as a precaution against 
her capsizing, is bound round with empty casks. Oxen and men 
then lend their assistance, and by their united efibrts the vessel is 
dragged into the sea. 

Such is the system that has existed to the present day, which 
appears the more extraordinary when it is considered that nearly 
one thousand tons of marble are shipped monthly. To remedy this, 



28 TEAB-BOOK OF FAOTS. 

the Walton Pier bas been constructed by a marble mercbant of tbat 
name, and American consnl, at bis sole expense. 

Tbis bold and enterprìsing work, forming a doublé line of raìls, is 
constructed on piles of from sixty to nìnety feet in lengtb, and 
extends into tbe sea nearly eigbt bundred feet. The timber for ita 
fabrication was brougbt from tbe Apennines beyond Florence, down 
tbe Amo to Legbom, and from tbence, by boat» to tbe works. 

His Boyal Higbness tbe Duke of Modena gave ready permission 
to Mr. Walton to construct tbe pier, and remitted balf the duties on 
ali tbe materials imported and applied to. ita construction. The 
engineer, Mr. Thomas Robertson, of Leghom, was enabled to 
complete the undertaking in tbirteen montbs. 

The Duke of Modena has granted permission for tbe fonnation of 
a raìlway from Mr. Walton's pier to the marble-quarries and the 
city of Massa. 

There are now two powerful cranes, of improved construction, at 
full work on tbe pier. 

SUDINO CAIBSON AT KETHAIC DOCKTABD. 

At a late meeting of tbe Institution of Civil Engineers, ''A 
Description of the Sliding Caisson, at Her Majesty's Dockyard, 
Keyham, Devon," was read by Mr. W. Fairbaim. 

The substitution of caissons for the ordinary lock-gates» and their 
employment for closing the wide entrances of docks, was first sug- 
gested in tbis country by General Sir Samuel Bentham ; since his 
time they appear to bave been somewhat extensively used, although 
the objections of occupying a considerable time in baving the water 
pumped out of tbem, and it being necessary to float them entirely 
away from the opening before a vessel could pass, rendered tbem 
appUcable only for special localities. The great width of opening 
requìred for tbe passage of ships of war, ìnduced a rather general use 
of such caissons in tbe royal dockyards ; and at tbe new dockyard at 
Keyham, where it was consìdered desirable to bave the best accom- 
modation for the newest class of largo ships, tbe great breadth of the 
mouth and the depth of tbe basin induced the trisd of a new form and 
arrangement of caisson, which sbould be of such capacity and dimen-. 
sions as to resist the pressure of tbe water, effectually dose the 
entrance, and stili be so easy of manipulation as to admit vessels of 
war passing into the dock at auy state of the tide. 

The Keyham Docks were descrìbed as extending along the eastem 
sbore of the Hamoaze, immediately below Monis Town ; their con- 
struction was commenced in 1844, and they consisted principally of 
two capacious basins, with several entrances or locks from the sea ; 
one of these it was thought desirable to construct in such a manner 
as to bave tbe power of using it, wben necessary, for a dry dock ; its 
dimensions were 260 feet long, 80 feet wide, and 43 feet deep; the 
inner end, next tbe dock, was dosed by a caisson of the ordinary 
form, and at the outer end, next the channel, the new caisson was 
tried. It was designed by Mr. W. Scamp, of the Admiralty, and 
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was constructed by Mr. W. Fairbùrn, by whom a descrìption was 
transmitted to the Institution. 

The fonn of the caissoa was that of a rectaogular vessel, 82 feet 
6 inches long at the top, 68 feet 6 inches long at the bottom, 42 feet 
high, and IS feet 6 inches wide ; it was built of wronght-iron plates, 
varying in thickness Irom | of an ìnch, at the bottom, to | of an 
inch at the top, well supportod throughout by an inside frame-work 
of angle iron and giisset-pieces, and by two decks of iron and one of 
timber for the interior arrangements, bnt which at the same time 
imparted great strength to the stnicture. 

The plates were connected by " butt-joints," with coverìng plates, 
attached by doublé and quadruple rows of rìvets, and the bottom and 
ends were clothed with oak timber which bedded upon the cill, and 
against the jambs, when the caisson was in its place. The internai 
arrangements of the caisson were such, that when it was required to 
withcEaw it from across the opening of the look, by merely opening a 
valve, a sufficient quantity of water escaped from the upper chambers, 
to aJlow the body to rìse a few. inches from the bottom cill, when 
ìnstead of, as in the ordinaiy system, tuming it round and fioattng it 
away, it was drawn back, by chains, transversely into a channel or 
opening in the masonry, at rìght angles with the look, leaving an 
opening of the clear span, and after the passage of the ship, it was 
drawn across again, and by opening another valve, as much water 
entered as settled it securely on its bed or cill. This operation was 
stated to bave occupied only eighteen minutes for the passage of a 
line-of-battleship; ten minutes for opening and eight minutes for 
closing. The total weìght of the caisson was shown to he 290 tons ; 
it contaìned 33 tons of iron ballast, and had an internai capacity for 
823 tons of water. The meohanical arrangements were minutely 
descrìbed, and the general result appeared to bave been very sue- 
cessful ; and from the tabuhur statement of the deflection of the 
caisson, under the pressure of varìous depths of water, the structure 
appeared amply strong for resisting either the dead pressure, or the 
ooncussions of the waves which frequently beat heavily against the 
entrauce of the dooks.* 

COMPABiaON OF IRON AND WOODEN VESSELS. 

Ik a note attached to bis translation of Fincham's ''Outline of 
ShipbuUding," M. Nillus, of Havre, makes some interesting remarks 
on the comparative advantages of Wooden and Iron Vessels, which we 
bere present in an abrìdged form. Almost aU vessels, whether in 
wood or iron, bave hitherto been conslfucted on a wrong principio. 
The greatest possible strength has been given to the sides and bottom, - 
while the deck has been neglected. But a ship should he regarded 
as a great tube, or box, capable of sustaining a load at its middle 
while suspended at its end ; or, conversely, of sustaining loads at 
each end while supported at the middle. To obtain this result with 
the least weight of materials, the upper and lower parte of the vessel, 

* Two engravings of theae docks, admirably drawn by E. Weedon, will be 
fonnd in the lUustraied London Ifewi, No. 654. 
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otherwìae the deck and the bottom, should be the strongest. Instead 
of this the deck is usually slìght and weak, and is generally regarded 
only as a platform to be used for working the ship, or as a coverìng 
to keep the water from the interior of the hulL Iron ships should 
form a tube, closed at each end, and strengthened by ribs and cross- 
beams forming continuous pieoes, so that the tube might be con- 
sidered as strengthened by a series of rìngs. The sides should, of 
course, be rìvettied to the ribs, so that the whole would form some- 
thing analogous to a tubular bridge. Even the present constniction 
of iron steamers is much superior in solidity to that of wooden ships^ 
as a few examples will suffice to show. The Great Britain remained 
during the éntire length of a severe winter fixed on the rocks of 
Dundrum, and wheu released from her criticai position, was capable 
of being so repaired as to become a packet-ship to Auatraha. A 
recent exampie is fumished by the Wa/rd Queen, constructed by 
Scott BusseU, with a length twelve times as great as her maximum 
breadth, a very high proportion for a sea-going vessel. This small 
steamer was employed between New Haven and Dieppe at the 
period of the accident. In entering the port of New Haven, at low 
water, with the channel too shallow, she grounded heavily, and was 
suspended by the middle. A breaker took her broadside on, and 
cast her on the beach, where the passengers easily and safely dis- 
embarked. Notwithstanding tìie force with which she was cast 
ashore, she was again launched without any stndn, and was^ble to 
proceed to London for exiumnation. After a carefiil inspection, no 
important injury could be discovered. A wooden vessel of the same 
dimensions, under similar circumstances, would doubtless go to 
pieces, or, at least, be seriously damaged. 

To show that the annual cost of wear and tear is less with iron 
than with wooden vessels, M. Nillus refers to two steamers, each of 
90-hor8e power, between Dover and Calais. One of these, the 
Midgeon, is of wood, and cost 10,1212. The other, the Dover, isof 
iron, and cost 10,1532. The annual repairs of the Midgeon cost 
6682., while those of the Dover cost only 2932. The wooden vessel 
thus requires 6-6 per cent, of her first cost for annual wear and tear, 
while only 2-87 per cent, of the first cost is required for the iron 
vessel. This extraordinary proportion in the relative cost of wear 
and tear in these two vessels might be, in part, attributed to 
the Midgeon being two years older than the Dover ; but this would be 
far from completely explaining it. Hitherto, iron vessels bave 
entirely failed for the purposes of war. Numerous experiment« 
made in Franco and Éigland bave clearly demonstrated their in- 
applicability. A ball fired at an iron bull strikes the side, and con- 
tinuing its course right through, will ccvne out at the other side ; 
sometimes it breaks into dangerous spUnters, which will kill and 
wound in alldirections. Moreover, it is impossible to perfectly dose 
up the hole left by a cannon-ball in the iron piate from the jagged 
edge tumed to the interior of the ship. M. Nillus concludes tibat 
iron is much preferable to wood as the material for merchant and 
passenger vessels, but is entirely unsuited for the constructìoii of 
ghips-of-war. — Dvòlin MontMy Journal oflìidttatricU Progress, No. 12. 



XIOHANICAL AND UBXFUL ABT8. 81 

COMPABATIVE OOBT AND ADVANTAOE8 OF IBON AND WOODEN 8HIP9. 

Mb. James Hodqson, of Liyerpool, who states that he was« the 
bnìlder of one of the first ìron sailing ships, and of the first iron 
Bcrew steamers runnìng between Liverpool and several foreign ports, 
has issued a circular, in which he states some of the alleged ad- 
vantages of Iron over Wooden Ships. From documents quoted, it 
appears to be considered that a weU-built iron ship does not depre- 
date more than 2 per cent, per annum, and that with good care in 
cleaning and paintìng, the durabilìty of ìron vessels will be verygreat» 
and their rate of speed considerably beyond the average. The 
managing owner of one built on Mr. Hodgson's patent, however, 
starts a serious question. "Wonld it not, be well, " he says, "to 
giye more longitudinal strength in some of the very long vessels : for 
do not the rivet holea in the vertical joints of the plates, and in the 
rivetting of the bulkhead, almost cut the vessel in two ?" Was it 
not on this account, we may ourselves ask, that some iron ships 
bave actually broken up suddenly into two halves ? Surely some- 
thing has already been done, however, to remedy so serious a fault. 
Tet the question quoted is dated no further back than June, 1851 ; 
and, if obsolete^ why is it quoted at ali, especially in such a circular ? 
An iron ship of 1000 tons is stated to cost only 13,^002., a wooden 
one 16,5002., and in cost of working such ships there is said to be 
an annual total of 22952. in favour of the iron ship. — Builder^ 
No. 580. 

BAISINO BUNKBN VEBSBLS. 

It is weU known to many persons that, in oonsequence of the 
inefficiency of the methods at present employed for Kaising Sunken 
Vessels and other property, the wrecks upon our coast are now almost 
whoUy abàndoned by the owners. Mr. Trestrail has, however, lately 
ìnvented a pian for effecting this object, the main feature of which 
consists in the employment of the buoyant power of gases generated 
under water. 

The gases at present employed by the inventor are procTuced by the 
.«low combustion of gunpowder mixed with other ingredients, which 
ai-e previously prepared, and placed in metal caissons which bave 
at their upper extrenùties air-tight chambers (for the reception of the 
oombdstibles) fitted with valves communicating with the interior of 
the caissons, which being fiUed with water admitted through valves 
placed at their lower extremities, are made by their specific gravity 
to sink and descend to the divers, who secure them to chaìns or 
cables passed round the sunken wreck ; and, when they are fìrmly 
attached thereto, the gas-generating power is set in action by the 
divers below by a simple detonating process ; vulcanized India-rubber 
bags, connected with retorts, being also, when necessary, placed 
within the hold and cabins of the sunken ship, and inflated by the 
means described, to give it stili greater buoyancy. 

It is clear that when a number of these caissons, attached to a 
sunken vessel, bave been thus rendered buoyant, they will exert a 
lifting power in proportion to the quantity of water displaced from 
withm them by the gases produced, and, consequently, when suffi- 
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cìently buoyant io overcome the specìfic weìght of the sunken 
vessai and cargo, and also ita adhesìon to the soil on which it lies, 
the entire vessd must be raised to the surfÌBbGe of the water, and there 
sustained. 
The following advaatages result irom thìs arrangement : — 
That which generates the lifting power is prepared on shor^ and 
kept in Constant readiness for use ; it is placed within the caissons 
or retorts, and set in action, when required, by the diver, without 
communipation with the surfaoe. The volume of gas, and consequent 
lifting power^ can be increased ad infinitwn : the lifting power is 
ezerted more equally on ali parts of the chains, or sunken vessel, 
than by the ordinary methods, and the wreck, when raised to the 
surface of the water, is kept afloat, and can be readily towed into 
harbour by another vessel. 

This invention contemplates also the prevention of ships from 
sinking. For this purpose it is intended to place under the deck- 
beams, and other parts of vessels, vulcanized India-rubber bags, 
rolled and confined within suitable boxes. When the vessel, from 
any cause, is in danger of sinldng, the bags are to be liberated from 
their boxes, and inflated by means of gas-generators communicating 
with them, care beìng taken to render the deck sufficiently strong to 
bear the upward pressure. — Mechamic»* Magazme, No. 1598. 

clabkson's lifb-boats. 

Mb. Clabkson, of Wapping, has mvented two Life-Boats of a 
material which he has patented, coinposed of alternate layers, or 
lamine, of canvas» oork, and wood, united to each other with 
marine glue. One of the boats is 28 feet long, 74 feet wide, and 
3 feet 2 inches deep, with a water- tight decl^ and having raised 
end air- boxes to assist the vessel in righting ìf upset. ' The boxes 
are also adapted to the boat so as to be removed at will and thrown 
to persons in the water. They are capable of sustaìning several 
persons. Her ballast, the dispoeition, character, and amount of 
which in a life-boat is of much importance, is diSerently arranged 
from that in other descriptions of boats. Mr. Clarkson has left a 
longituditial channel or opening in the deck of his boat amidships 
fore and aft, above the keel, in which pigs or bars of iron are 
stowed up to the level of the deck, and so secured that they should 
not fall out in the event of the boat upsetting. Although the 
ballast placed in this raised position above the keel will not act with 
the same powerful leverage on the boat's heeling over, yet for fiat 
and shallow beaches it would possess the advantage of making her 
draw less water, and would also render her motion more easy when 
rowing with a broadside sea on. 

The material used by Mr. Clarkson appears to bave great solidity 
and strength, while from its elasticity it is less liable to injury from 
ooncussion again st a rock or other hard substance. Another peculiarity 
of the boat is lightness, her weight not being more than 27 cwt., 
which is about a quarter less than that of a wooden boat of the same 
dimensions, and fitted in the same manner. Although Mr. Clarkson 
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Ì8 noi a professional boai^bnilder, or at ali acquaìnted with ordinary 
boat-building, he bas displajed great skiU and ingenuity in the con- 
stmctìon of l^is boat. Another boat of largo dimensions was after- 
wards oireriumed in the water, when it immediately righted itself. 
Some of the fittings were then thrown overboard, and a number of 
boys swam to them, and by their assistance floated about and used 
the air-boxes as rafts. The experìments were satisfactoiy. 

pabratt's hfb-baft. 
A MODEL of this Raft, which has proved yery succeasfìil in practice, 
has been exhibited to the Society of Arts. The raft is composed of 
two rows of vulcanized Jndian-rubber tubes, inclosed in canvas-bags 
and nettings, the two rows meeting at their ends, and forming, 
when extended, by means of some spars, a contriyance which is 
capable of being rowed like a boat. 

LIFE-FBBSEfiVEB BBAT. 

Some successful experìments are reported to bave been made at 
the Navy-yard, in Washington, upon a tiife Preserving Seat, invented 
by Mr. N. Thompson. The seat forms a ship stool of the usuai 
size, convenient, neat and substantial, and can be converted into a 
life presenrer in a moment, by moving two brass slides, which aUow 
it to divide and open, and then by moving the slide a few inches 
more, they hold it firmly in that position. It then forms a strong 
frame, with a capacious air chamber at each end, and the person is 
supported in the water without effort, the sides coming up under 
the arm-pits, and leaving the arms and legs Iree. An experìmenter, 
who had never before seen the apparatus, threw himself, with it, 
into eighteen feet water, and managed it in many ways with 
perfect ease. — SdevUific Affiencan, 

PBOGBBSS IN THB SIZE, FOBM, AND POWEB OF SHIPS, ETO. 

The immense steam-ship ffimalaya lately completed by the Pe- 
ninsula and Orientai Company, is 40 feet longer than the leviathan 
war-steamer, the Duke of Wellington. Nine immense boats bang 
over ber sides : the engine-room looks like a large manufactory : the 
tunnel for the shaft of the screw, in ordinary vessels about big enough 
for a man to crawl along, is almost as large as a railway tunneL 
The ship ÌB as long and wide as a London Street, and a person at one 
end of ber cannot, with the utmost powers of bis voice, make another 
bear at the other end. Galshot GasUe, the aucient defence of South- 
ampton harbour, might be stowed away in ber hold. The fittings of 
this vessel are superb: the curtaìns for the saloon costing three 
guineas, and the damask five guineas, a-yard. The engines givo im- 
mense speed, enabling ber to take 2000 passengers to America in a 
week, or 2000 soldiers to the Cape in three weeks. She is prepared, 
in case of war, to carry guns for ber defence ; but these, it is thought, 
wonld be quite unnecessary, as she would run down any man-of-war, 
aod a vessel would be only too glad to get away from ber. The 
ffitnalaya oost 150,0002. 
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The Queen's new yacht wìll be built of solid mahogany, upon the 
diagonal plankìng system. The principal dimensions are: — Length 
over ali, 315 feet; length of keet 800 feet; breadth, 40 feet; and 
depth of hold, 22 feet. A high rate of speed ìs antidpated from ber 
form in combìnation with Penn's oscìllating engìnes, with 28 evolu- 
tions, giving a speed of 16 or 17 miles an hour. The tonnage of this 
yacht is estimated at 2400. 

The sails of the Oreat RejmUk, spreadìng 28,000 yards of a suit, 
were completed by the sewing machine in six days; by the old pro- 
cess of hand-sewing, it would bave taken 1200 days for the same 
work. — Selected from the Builder^ No. 575. 



FBOPULSION OF VESSELS. 

Sevebal patente bave been taken out for the propiilsion of vessels by 
hydraulic pressure against the back water, thereby forcing the vessel 
forward. Mr. Higginson has patented a pian on a somewhat similar 
principio, termed by him ** Hydraulic Pressure Steam Navigation, " on 
which patent a company has been formed, and it has been publicly stated 
that fifby miles an hour can be obtained. Mr. Higginson, according 
to a contemporary, has aotually obtained forty miles an hour out ^ 
an old tub of a vessel in which he placed bis machinery ! A new 
vessel is now being got ready to launch, which wiU settle this im- 
portant question. The principle of the system of propulsion, patented 
by Mr. Gwynne, is the suction of the water through a tube at the 
bows of the vessel by two of Gwynne's centrifugai pumps, by which 
also the Uquid is ejected at the stem, propeUing the vessel forward 
with a speed, it is anticipated, veiy far surpassing anything yet 
accomplished by paddle-wheel or sorew. His system comprìses a 
two-fold source of power — ^first» from the partial vacuum, caused by 
the indraught of water at the bows of the vessel, alone causing it to 
advance, ^ing up the displacement of water; and, secondly, the 
much greater force engendered at the stem by the rapid ejection 
of the water, adding to the velocity of the vessel in the same direc- 
tion. 

NEW METHOD OF DBIVINa SCBEW PBOPELLEBB. 

An interesting experiment has been made on the Seine with a small 
clipper, a mètre long, fumished with a particular system of sails 
disposed so as to communicate motion toa screw, which wasintended 
to propel the vessel in the same manner as an ordinary screw driven 
by steam. M. Salles, the inventor, and M. Signol, who bave 
executed the mechanism, bave given to their system tiie name of 
the *' Tìélice éolienne/* 

With an ordinary breeze, the liélice éolienne of the little clipper 
attained on the trial a mean speed of 120 revolutìons a minute, and 
communicated to the miniature vessel a good velocity in ali directìons. 
The inventors hope that their discovery, when applied to ships, will 
givo results analogous to those obtained in steam vessels, and that 
their screw, not lesa than that driven by steam, will be capable of 
being stopped, or set in motion, either ahead or astemi easily and 
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with promptitude. If experìments made on a lai*g;e scale gire the 
sanction of practical utility to tliis invention, it will undoubtedly 
induce radicai changes, by combining the use of saUs and of steam. 
The ordinary screw will of course be retained, and the steam engine 
that propels it, but the former will also have adapted to it the 
propoaed mechanism for transmitting to it the force of the wind also ; 
so that when a sufficient breeze blows, from any quarter, a great 
saving of fael may be effected. One of the consequences of the 
application of the héliee éoUenne to steamers will be that those which 
run in latitudes in which the trade winds blow, with a Constant force 
and in the same direction during a part of the year, will be enabled 
to devote to passengers and merchandize much of the space now 
appropriated to the stowage of fueL 

Messrs. Salles and Signol propose, after having effected in it what 
modìfìcations may be deemed necessary, to submit their invention to 
a competent commission. It is to be hoped that the examination 
will prove favourable to their discovery, and recompense them for 
their labours. — Jowmal de Rouen. 



THE CALOBIO SHIF ** EBI08S0N." 

The New York Covmer thus describes a trial trip of this vessel, 
ànd the accident by which she has been disabled : — 
• "When the ship left dock, the engineer, being uncertain how 
long she might be detained in getting out, aJlowed the fires to get 
very low, so that when she started she made but seven revolutions 
per minute. As her fires brìghtened, her power increased; passing 
the battery she made eight tums, and at a distance of five miles 
beyond her revolutions had reached ten per minute. Her speed 
increased as she progressed, making fimJly fuU twelve tums, and 
she reached the measured distance of 18 miles from Govemor's 
Island in 1 hour and 35 mìnutes, being a little less than 12 miles per 
hour. Going down the tide was favourable, but the wind was strong 
a-head, which nearly counteracted the favourable influence of the 
tide. Setuming, although the tide was unfavourable, she made 12 
miles per hour, passing a measured distance of 8 miles in precisely 
40 minutes. Her engines, which are simply and admirably planned 
jmd constructed, worked with extraordinary precision and steadiness, 
tnming the centres so strongly and steadily, that the eye could not 
detect the least diminution of power. The highest working pressure 
at any one timo did not ezceed 10 pounds per squai^ inch. This 
pressure will be greatly increased by a slight alteration about being 
made in some of the connecting pipes, which it is confidently ezpected 
win givo 30 or 40 pounds' pressure, or even more. And now to 
come to the most important and distinguishing point involved in the 
practìca) working of this ship— the economy of fuel. The great 
question — how much coal will be required to propel a ship of her 
tonnage (2200 tons) 24 hours, at the rate of 12 to 15 miles per hour. 
was dearly solved by the experience of this trip. Not over, cer- 
tainly, 10 to 12 tons will be needed, requirìng 120 to 150 tons for a 
Toyage to Idverpool, or nearly lOOO tons less than the Arabia or 

2 
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even the ÀtlarUie Bometimes consnmes, and employìng only about 
one-eìghl^ of the workÌDg force of those shìps. No comment on 
such resulta is needed. That a complete revolution in steam navìga- 
tion will be the oonsequence is clearly evident. On her return iwm 
the trial trip, on arriving opposite pier No. 8, North River, she was 
struck by the severe squali, which careened the starboard porta under 
water. These ports had been opened by the men below for the pui^ 
pose of observing the speed of the vessel through the water. Instead 
of cloeing them, as they should bave done, they left them open, and 
ran away upon the pouring in of the water, and the captain, who 
was buBily engaged in avoiding vessels at that moment (the river 
being full of them)> was not acquainted with the fact until it was 
too hkte to remedy the evil. The ship gradually filled^ and then sunk 
in about six fothoms of water, within 800 yards of Jersey city — ali 
the persons on board escaping. She lay in soft mud, perfecUy 
upright» her upper deck being about four feet under water.** — Times. 
On May 12, the £ric»8<mt having been nùsed and nearly exhausted 
of water, was towed over to the Navv Yard, and moored in the 
stream opposite the ship-houses, the tide not being high enough to 
take her into the stone dock, to bave some further alterations made 
in her machinery, which were contemplated prior to her recent dis- 
aster. She stili drew not far from 20 feet of water, as she had noi 
been thoroughlv pumped out, nor the muddy sediment that coUected 
in her while submerged removed. 

OOMPOSmON OF THB SHEATHINa OF SHIPS. 

M. BoBiSBBB has paid considerable attention to this subject, and 
has arrìved at the following oonclusions as to the cause of the rapid 
destruction of some copper and bronze sheathing : — 1. When un- 
alloyed copper is employed, the presenoe of arsenic appears to hasten 
its destruction. 2. Ali bronzea which appear to bave stood well» 
contained from 4^ to 54 per cent, of tin, that quantity being neoes* 
sary to form an homogeneous alloy. When the percentage of tin is 
only 2*5 to 3 '5 which is very frequently the case, no definite alloy is 
produced, and the mass is of equal composition, and being unequally 
acted upon is soon destroyed. 3. When impure copper is employed, 
the alloy is never homogeneous, and is imequally acted upon in oonse- 
quence. We thus see that the so frequent destruction of the sheath- 
ing of eopper-bottomed vessels arises from the tendency to use infe- 
rior britUe copper, and by diminishing the proportion of tin, to 
economise the difference between the prìoe of that metal and copper, 
at the same time that the cost of rolling is also less, in oonsequence 
of the greater sofbness of the poor alloy. Bobierre thinks that the 
addition of a very small portion of zino veiy much improves the 
bronzo, by producing a more perfect and uniform distribution of the 
positive metais, and consequently a much more definite alloy. — 
Compie» Bendus, 

A MONSTEB OTLINDEB. 

The casting of the laigest Cylinder in the world has been succesafiilly 
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aocomplished at Messra. J. Scott Rassell and Co/BbuHding-yard, MiU- 
waU. Itia the laatof four intendeclforthenew ironsteamahìpnow being 
built by Messrs. Scott Russell and Go.^ for the Eastem Steam Naviga- 
tion Company, wMch when completed^ wiU be the largeat steamer 
afloat. This cylinder cast ìs 18 feet long and 6 feet in dmmeter ; 88 
tona of metal were ponred into the mould, but when bored and 
finished off, it will weigh about 28 tons, or 62,7201b. The great beli 
of St. Paul's, it may be observed, which is 9 feet in dìameter, wàghs 
between ll,0001b. and 12,0001b. Strìctly spcaJdng, this canfiot be 
called the largest cylinder in the world, as it has thiie fellows already 
in existence of equal size, but we beUeye that none of similar dimen- 
nons bave over before been attempted^ or at least aooomplished. 

Theyesselfor which they are intended is of proportionabfy monstrous 
dimensions. Her length will be 675 feet, her beam 83 feet, and ber 
height 60 feet. A comparìson vith the BoycU Albertf which is 272 
feet long, 62 feet broad, and 66 feet high, will at once show what a 
leviathan the new steamer will be. She is built entirely of iron, and 
Ì8 divided into compartments of 60 feet each, perfectly watertight. 
About 10,000 tons of iron platea will be used in her, and, as each 
piate weigha about a third of a ton, and is secured by 100 riveta, 
ihere will be 30,000 platea, and 3,000,000 riveta emplo^ed in her 
oonatruction. Ather bottomtheae platea are an inch thick : m ali other 
parta but three-quarters of an inch. Up to the water-mark she ia 
constructed with an inner and outer skin, three feet apart» each of 
equal firmness and soUdity ; and between these at interyals of siz 
feet, run horizontal webs of iron plate^ which materially increaae the 
poweiB of reaistance both of the inner and outer akin. By thia mode 
of oonatruction it is calculated the dangera of a collision at sea» such 
as occurred lately in the case of the Arctic, are very much lessened, 
for, tìiough the outer skin might be pierced, the inner one remaining 
intact, as it would, ezcept under moat extraordinary circumatanoea, 
the aafety of the veaael would be in nowiae endangered. Again, 
ahould ahe be ahort of ballast, the apaoe between the inner and outer 
skin can be filled with water, and 2000 tona of ballaat in this way at 
once obtaìned. When full it is expected she will draw 80 feet of 
water, — ^the Duke of WeUington draws 27 feet, — ^whenempty 22 feet. 
Both screw and paddle propellerà are to be uaed, and the cylindera 
iuat descrìbed are intended for the paddle engine. The screw engines 
ftrebeìng made by Meaara. Boulton and Watt. The paddle enginea 
are 1000-horse power, and are fed by 40 fumacea. The acrew en^ 
ginea are 1500-horae power, and require 60 famacea, ihe paddle 
wheela are to be 60 feet in diameter. No apportionment has yet 
been made of the space to be devoted to cargo and passengers respec- 
tively, and this will probably depend greatly on the requirements of 
the traffic, to be ascertained only by experìence. There are to be 
ihree tiera of cabina, and it ia calculated that in each oompartment of 
60 feet apaoe will be found for 100 cabina, and theae will be unuaually 
high — eight feet. In this manner, thia monater steamer can cany 
about 600 first class, and 2000 second and third class passengers. 
A few such troopshipa aa thia would materially leasen the difficidties 
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of landing a large force in an enemy's country. She is io cany 
12,000 tona cf coal, sufficient for avoyage round the world. — Times, 
Oct. 28, 1854. 

A bare statement of the dimensions of this large ship, Bcarcely 
conveys a notion to the majority of minds of ita vast size, capacity, and 
cost. Mr. Gould has jotteid down some points of comparison between 
the ship and Tavistodc-square, and these serve to make the idea 
much clearer. He points out that Tavistock-square consists of 56 
housés, and that there are 18 hoases on one side, of 25 feet frontage, 
or 450 feet. It would require nine from the other side of 225 feet, to 
make the length of the large ship — ^viz., 27 houses, or equal to 675 
feet. Then the houses beìng 42 feet deep, it would require two 
houses put together to make the section of the ship, which is 83 feet ; 
Bo that it would actually require ali the houses put together in two 
rows to make a block the size of the big ship, setting aside the angles 
cut off in coming to the keel. Again, the ìnhabitants of the square may 
be considered eight to a house, or 448 souls ; while the ship will some 
<lay carry four times or five times as many, say, 2240 or 3000 
fiouls. At any time in winter the 56 houses in the square will prò- 
bably bave 10 tons of ooals each, or 560 tons ; while the big ship will 
take nearly 20 times as much, or at least 10,000 tons for ita own 
consumption. To carry the comparison one stepfurther, — ^the cost of 
the 56 houses to build would be about 112,000^. ; the fumiture 58, 0002., 
or, 170,0002. ready to be inhabited. This ship, it is supposed, will 
cost 450,000Z., or 600,0001.— Builder, No. 579. 

IMPORTANT IMFBOVEMENT IN THE KAKUPACTUBE OF METALS. 

Mb. B. L. Phillips, of Gobuig-place, Kennington, has made 
numerous ezperìments on cast-iron at one of the largest iron- 
foimdries in Birmingham ; and the result has been, that the Liquid 
Purifier, which is used without the smallest danger, is proyed to be 
capable of imparting to tJie metal superior strength and toughness. 
At this foxmdij, the liquid has been introduced at least twenty times 
into the ladle whilst the iron was running from the cupola. Sevo^I 
bars were made in this way, and others in the ordinary way, both of 
the same size and metal ; on being tested for strength, it was found 
that the purified iron was fully 16 per cent, stronger. Some pig^ 
iron, prepsured in the same way, was afterwards put back in the 
cupola, and on being re-melted, and cast again into pig, it was found 
to be further improved. In the cupola the liquid was introduced 
four times, and was always found to act power&Uy upon the metal, 
which it purifies in the cupola ; and when the metal was run into 
the ladle, there was little to skim from the top. "The fireman 
asserts," says the Mmmg Joumaly "that he clears oat the cupola in 
half the usuai time, and with little labour, and that the moulders 
generally notice the next day that the first three or four shanks of 
metal drawn mostly partake of the properties of the previous day's 
operation. Whether introduced into the ladle or into the cupola, tiie 
castings made with the liquid are always cleaner, better, and 
stronger. The price that Mr. Phillips has fized for this useful pre« 
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paration cannot fail io render tLe adoption of it a souroe of economy 
to the trade generally. To the public, abo, it vrìiìl prove very bene- 
ficiai, by producing good sound castings instead of the many de- 
feotive ones which the manu&iCturer is compeUed to send out, in 
consequence of the very bad pig-iron which is now produced front 
many of the blast fumaoes, and in which from. 20 to 30 per cent, of 
cinder and other dross and rubbish is frequently found. We under- 
stand it is Mr. Phillips's intentìon to introduce this liquid into the 
puddling and blast furnaoes : and from what has been shown of the 
effects in the cupola, where only a small quantity of liquid was intro^ 
duced, there is little doubt of its success. On beludf of the iron 
trade generally we cali on ali the respectable ironmasters to givo it 
a fair trial, which, we bave Mr. Phillips's authority to state, would 
be done on bis part gratuitously, as bave been ali the experiments he 
has hitherto made. The originator of the method has received nu« 
merous Communications from iron-founders, and others in various 
parta of the kingdom, to ali cf which we bave reason to know he has 
replied satisfactorily, giving reference to the firms where the expe-t 
riments above referred to were instituted. 

It must not, however, be supposed that the Liquid Porifier is appU-> 
cable to the manufacture of iron only, as it has already been applied 
to that of ceppar and brass also, and has been found, in these cases, 
to bring up to the sur£ace of the metal in the crucible, or melting- 
pot (eitìier in or out of the fumace), ali the dross and impuritiea 
almost immediately, in consequence of which, the castings formedare 
stronger, tougher, and more compact, and consequently better 
adapted to boring and tuming than when the ordinary mode of 
fluxing is adopted. It is scarcely necessary for us to say that the 
influences which will be exerted by such an improvement as this, 
should it become fully established, will extend to every bsanch of our 
manufaotures. — Meckanica* Magazine, No. 1620. 

MANUFACtlURE OF IBON. 

In a lecture delivered at the Royal Institution, by Mr. Noad, he 
states : — Of the various ores of iron from which the metal is usually 
procured, the Magnetic Iron Ore produces the best quality. It is 
found abundantly in Sweden and in the United States of America, 
and the iron of those countries is consequently of a superìor character. 
tf> most others. The carbonate of iron is, however, the richest of 
the ores, but it is not nearly so much used as the less productive 
but more abundant ironstone that is found accompanying coal in 
most of the coal measures. The aasociation of iron wi^ coal is an 
important advantage, as it requires about three tons of coal for the. 
production of one ton of iron. The mountain limestone, also, on 
which the coal strata usually reet in England, ii eminently useful as 
a flux, for which purpose it is mixed with the coal and the iron ore 
before they are thrown into the fumace. The first process to which 
the ore is subjected, is that of roasting, for the purpose of expelling 
the volatile matters, particularly sulphur, the presence of which, ia 
even small quantities, greatly deterìorates the quality of the iron. 
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The fumaces in which the roasted ore is reduced aro generally 
about forty-five feet high and twelve feet in diameter at the broadest 
part^ contractìng towanls the bottom, where the crucible that holds 
the melted metal is placed. The " tuyeros " or noaszleeof the bellows 
that introduce the blasts of air into the fornace are cooled by beingf 
surrounded with fresh suppliea of cold water, to prevent their being 
fused ; and the continuous blast ìa kept up by a steam engìne. Dr. 
Noad stated that the quantity of air consumed in redudng iron ore 
exceeds in actiial weight that of the ore, coal, and flux together, the 
proportions being seventeen tona of minerale to twenty-two tons of 
air. As the volume of air required is so immense^ its entranoe into 
the fumace tends to diminish the temperature^ an effect which is 
prejudicial to the manufacture of iron. To lessen this cooling 
mfluence, the pian of heating the air before it is admitted has of 
late years been introduced with very beneficiai effects. The air is 
heated by passing it through a successìon of hot tubes, and in this 
manner its temperature is raised to about 600 d^grees of Fahrenheit. 
By the aid of the hot blast, inferior kinds of ore and coaLs can be 
employed, which could not be worked by the former method ; the 
good ore yields more abundantly, and the quality of the iron is 
greatly improred. Mr. Noad stated that the attention of ironmasters 
is at present much directed to the cinders of the fumaces, which 
always contain a largo proportion of iron, the quantity being 
groater when the action of the fornace is defective; and it is 
expected that by improved processes the waste iron may be 
recovered. In oonclusion he alluded to the important improyement 
which has been introduced of employing the waste gases of the 
fumaces for heating the blast, and for working the steam-engine. 
The hot gases, as they pass up the chimney, instead of being 
allowed to «escape directly into the air, are conducted under the 
boiler of the steam-engine and among the pipes that beat the blast,. 
by which means the fuel previously used for those puiposes is 
entirely saved. It is a stnking illustration of the unwillingness 
shown by our manufacturers to introduce anything new, that the 
utìHsation of the waste gases of the fumace was known and in 
operation for several years on the Continent before the pian was 
introduced into this ooontry, and even now it is only partially 
adopted. 

OOATmO CAST-ISOSr WITH COPPBB. 

Mr. W. Newton has patented the Coating Cast Iron permanently 
with Copper, by depositìng the copper by galvanìc action, from a 
solution prepared by first taking a saturated solution of sulphate of 
oopper in water and precipitatìng with carbonate of potash, and then 
re-(Ussolving in cyanide of potassium, whether the copper be 
deposited directly on the surface of the cast-iron or on zino pre- 
viously deposited thereon. The second part of this invention 
consìste of coating cast-iron with brass, by fbst coating with copper, 
or zinc, or both, and then depositing the brass thereon, by galyanic 
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action, from a solution formed hj mixing with the solution of 
copper employed in the first part of the inyention, a solution of 
zinc prepared in substantiaUj the same manner. The iron articles 
thus ooated, may be subsequentlj coated with gold or Silver. Mr. 
Harris, of PotlsviUe, Pa. (U.S.), has patented some improvements 
in rolling railroad iron, which are thus described : — "Instead of the 
one set of rolls contcuning the nine grooves, by the new prooess 
there are nine separate pairs of rolls, each having but one groove — 
arranged in one continuous line, with dose ducts or boxes between ; 
so that the ' pile ' (the hot ball of metal), is fed in at one end, and 
Comes out at the other a railroad bar !" From the specifications of 
the processes patented by Mr. M. Stirling and Mr. Talbot for the 
improTement of iron manufacture, it appears that ìnto the moulds, 
or chìUs, into which molten iron is run, a mixture of any of the 
parer ozides of iron, combined with combustible matter, is ìntro- 
duced» Chemical 'action ensues, stud the nature of the pig-iron is 
changed, so that when afterwards subjected to the process of 
puddling, it is made ready converted into malleable iron ; the 
quality of which is improved, and may be chaDged, by the addition 
of other oxides, salts, &c. The combustible matters employed by 
the patentees vary according to locality, including ligneous matter, 
tur^ resinouB, oily, and fatty matters. — Builder, No. 582. 

PATIOUB AND OONSEQUENT FRAOTUBE OT MBTALS. 

At a meeting of the InstitutionofCivilEngineers, Mr. F. Braithwaite 
has pointed out the different consequences that will result to masses 
of metal, accOTding as they are obliged to bear a continuous strani, 
or one repeated at intervals. In the latter case, a oertaìn disturb- 
ance of the partides takes place, the metal becomes sooner deterìo- 
rated, and ultimately breaks from the action of the reiterated strain. 
He oontends that, presuming adequate dimensions to bave heen 
gìven to girders, and the stipulated weight not to bave been exceeded, 
there is not much chance of accident ; but any repeated deflection 
must be productive of danger, which cau be averted only by alterìng 
or replacing the parts deficient in streDgth, and maintaming a rigid 
supervision, wheàier of beams loaded, of machinery, or of the roUing 
stock on raUways. 

PKBMANSNT BXFAN8I0N OF CAST-IBON BT SUCCESSIVE HBATINOS. 

In the Memoirs of the Industriai Society of Hanover for last year, 
there are some iuteresting remarks on this question. The remark- 
able phenomenon that Cast Iron presents on being heated, of not 
retuming back to its originai volume, but of continually showing an 
increase of that volume, and of permanently acquiring an enlarged 
volume by successive heatings and coolings, was first observed 
by Binsep, in 1829. That chemist found that a cast ironretort, whose 
capacity was exactly measured by the quantity of mercury which it 
oould contain, held at first 9*13 cubie inches ; after the first heatiug 
and cooling, 9*64 inches; and after three heatin|;8, up to the melt- 
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ing point of Silver, 10*16 cubie inches. Thecubical ezpansion onghi^ 
therefore, to be 11*28 per cent, which gives 8*76 per cent, nearly of 
linear expansion. 

. At subsequent perioda, different phenomena were obsenred, more 
or lesa confirmatory of this law. Tbe casi-iron bars of grates, 
where powerful fires were made, were frequently observed to 
elongate, so as to become jammed tight in their framaes, and when 
these obstructed ali further enlargement, the bars became curved or 
twisted. M. Brix, in his work on the calorìfic power of the fuels of 
Prussia, has detailed a few experìments on this subject. By the aid 
of several measurements, he has shown that the entire pennanent 
elongation increases after each successive heating, but that Ùie amount 
produoed by each heating diminishes the more frequently the bar is 
heated, until it finally becomes insensible. Thus, a fumace bar 84 
feet long, after being three days exposed to a moderate fire, had 
already aoquired a permanent elongation of ^ of an ìnch, or *446 
per cent., at the end of seventeen days, 1*042 per cent. ; and after 
thirty days, 2 per cent., but had not yet reached its maximum. 
Another bar of the same kind, after a long service, had a permanent 
elongation of 8 per cent. 

If it be remembered, that bars while exposed to the fire undei^ 
another temporaiy elongation, we must agree with M. Brix, that an 
aUowance should be made in a bar which has not as yet been used, 
amounting to 4 per cent, of its length, for this cause of elongation. 
The bars must, of course, be sufficiently long to stand between their 
supports when cool, but it seems that hitherto sufficient room has 
not been given for this permanent expanbion in laying down new 
bars. 

PBODUCTION OF WBOUGHTIRON DIBBCT FBOM THB OBB. 

The following novel plans for the accomplishment of this object 
bave been introduoed in the United States. The first prooess is that 
of Mr. James Benton, who employs an arrangement of fumace so 
oonstructed that the surplus beat from the reducing chamber passes 
round a serica of deoxidising tubes, from which the ore, in a partially 
calcined state, passes through a funnel-shaped receptacle into the 
puddling fumace. The flues are so arranged that one mass of fuel 
avails for the whole process, without exposure of the material to the 
action of atmospheric air, and the proprietors estimate a reduction of 
full 20 per cent, in the oost of production, as compared with the old 

Srocesses. The serìes of deoxidising tubes are surrounded by the 
ues in every direction, flanked by walls of fire-brick 4^ inches thick, 
which are again surrounded by an indosure of common red brìck, 12 
inches thick, and the heated products of combustion having given 
out a maximum producing e£fect, pass to the chimney shafb in the 
usuai manner. Another process, under Hilton's patent, is now being 
extensively adopted bv Messrs. Davis and Co., of Cincinnati. In 
this case the ore is putverized, and mixed with 20 per cent, of carbon,* 
in the shape of common bituminous ooal ; the mixture is then put 
into air chambers heated by anthracite, from which it passes into the 
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puddlÌDg fumace, heated hy the same fuel ; and nine blooms of 70 Ibs. 
each bave been tomed out in 2^ bours. Tbe iron is stated to be of 
the best deecription, and has been subjected to tbe most severe tests 
— sucb as making borse- sboe nails, screw bolts and nuts, and other 
articles, requirìng tbe tougbest metal. A tbird pian is tbat of the 
Harvey Steel and Iron Company, of New York, which consists of 
deoxidizing and desulpburizing the ores of iron, by causing the gases 
generated in the fornace to act directly in contact with them, when pro- 
perly prepared, and placed upon suitably arranged tables, to the under 
side of which a high degree of beat is imparted, enabling them to pro- 
duce malleable iron at one beat, without rendering the puddling opera- 
tion a separate, as well as a secondary process, and thus obtaining the 
most economical results. — Meckanics' Magazinef No. 1624. 

BEPABATING SILVER 7R0M LEAD. 

At tbe last annual gatherìng of tbe Boyal Gomwall Polytecbnio 
Society, Mr. J. A. Phillips, of London, at tbe request of the chair> 
man, addressed to tbe Society some observations, in which he stated 
tbat one of the most important improvements which had reoently been 
made in the metallurgical art carne into operatiun last year, and is 
the separation of Silver from Lead by means of zinc. After describing 
the old process of separation, and tbe subsequent procees discovered 
by Mr. Pattinson, of Newcastle-on-Tyne, involving several ciystal' 
lizations and a final cupellation ; he stated tbat stili more recently a 
patent had been taken out by Mr. Parkes for a process by which he 
separates tbe Silver entirely by one operation. To do tbis, tbe alloy 
of Silver and lead is melted in Ibe usuai way in a largo iron pot. To 
this a small quantity, a few pounds of zinc per ton, is added, the 
whole mixed up and aUowed to remain a short timo. By this means 
tbe Silver is brought to tbe surface in the form of alloy with the zinc, 
and this mixture is subsequently skimmed off and treated for tbe 
Silver it contains. In order to do this the zinc is first partially sepa* 
rated by oxidation, and the residuai alloys afterwards treated in Ibe 
cupel. In connexion with the purification of metals, be migbt men- 
tìon some of bis own experìments in regard to tin. The tin from 
Perù and some other countries contains a large amount of tungsten, 
or wolfram, which very much depredate its value. Till recently this 
tin could only be employed for very common purposes, such as making 
tin pipes and other things, which did not require tin of good quality. 
But in analyzing some of this tin be happened to discover a process 
by which tbe separation was very easily effected, and this process has 
been recently patented. It consists in taking impure tin, containing 
from 5 to 10 per cent, of tungsten (worbb 251. per ton less than tin of 
ordinary purity), granulating it by melting it in a reverberatory fur- 
nace, and allowing it to flow into a vessel containing water. This 
granulated tin is then placed in a pan with common bydrocbloric 
acid, which may be obtained from the soda manufacturers at almost 
a nominai price. This being heated, bydrogen gas is evolved, and a . 
solution of chloride of tin is obtained. In this operatìon it is neces- 
saiy the tin should be present in excess; unless it be so a certain 
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portion of tuDgsten is dissolved. ^ould, however, the operation he 
carrìed on too far, and a portion of tungsten be dissolved, the addi- 
tion of a small quantity of impure tin precipitates the tungsten, and 
chloride of tin, free from tungsten, is obtained. This is tumed off 
into a yat^ in which more granulated impure tin is placed, and any 
arsenic or antimony remaining is there deposited, and a pure solution 
of chloride of tin is obtained. From this Mr. Phillips has to get the 
chemically pure tin required, and which is quite as good as the stream 
tin of GomwalL Into this bath he puts bars of metallic zinc, which 
precipitate the tin in a spongy mass, when instead of chloride of tin 
we get chloride of zinc. The tin thus produced may be fused into 
bars, or sold as the best tin. The chlonde of zinc must be so used 
as to lower tìie expense of the whole process. To do this it is pre- 
cipitated by milk of lime, or common chalk; thus is gotten oxide of 
zinc, which is largely used as a pigment; and to give it sufficient 
opaqueness for that purpose, the washed oxide of zinc is heated to 
redness, when it is found to be equal to the ordinary oxide of zinc 
obtained by sublimation. _^___^ 

BODEN AND THOICAS'S PATBNT IMPBOYBHENTS IN BOLLINa 

MBTALS. 

In rolUng metals acoording to the method usually employed, one 
or more pairs of rolls are connected together, and the piece of metal 
requiring to bè rolled is passed between them, and is then lifted over 
the top roU, and again passed through the roUs, which operation is 
repeated till the metal is brought to the required shape or tbickness. 
Another pian consists in stopping the motion of the rolls when the 
bar has passed through, then reversing the rolls, and putting it 
through in a contrary direction, by this means saving the trouble of 
passing the bar over the top rolL In ali cases, the rolls revolve in 
the same direction. Messrs. Roden and Thomas's invention, how- 
ever, consists in employing two or more pairs of rolls, unconnected 
with each other, and revolvmg in contrary directions the one to the 
other; the two or more pairs of rolls beins driven either by the same 
or by a separate moving power. Thus, when a bar or piate is rolled, 
it passes uu:t>ugh one pair of rolls, and is then moved to the other 
pair, either in accordance with the present system or by a moveable 
carriage >made for the purpose. The operation is repeated till the 
required section is obtained. — (For details, with illustration, see 
MeehanM Mag<mnef No. 1592.) 

THB MINTS OF FBANCE. 

Fbangb possesses seven IVUnts ; before 1814 there were as many 
as eighteen, but at that period eleven were suppressed, induding the 
followìng amongothers— Bayonne, La BocheUe, Limoges, Nantes, 
Ferpignan, and Toulouse. Each of the existing establishments 
makes use of a peculiar mark on its coinage to designate the mint in 
which it is struck. Thus the coins of the Paris mint bear the lettor 
A ; Bouen, B ; Lyons, D ; Bordeaux, K ; Strasbourg, BB ; Mar- 
leilles, MM. ; Lille, W. But of these seven, Paris is the only mint 
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that has kepi up an unintemipted ooinage of gold and silver money; 
and it Ì8 only since the oopper ooinage was re-melted that the prò- 
Tincial minta have evinced any activity. 

It is a known fact» that the coinage in Franco is not undertaken 

by the State, bnt by contractors, who are styled Directora of the 

Manii£Eu;tuTe, and who are Bubjected to a system of ^perintendence 

and reg^tration. The State aUows them for cost of coinage at the 

rate of a frane and a half per kilog. of silver (about 2Ibs.), and six 

franca for the same weight of gold. The directors of the mint are re» 

quired to supply one fortieth of the silver ooinage in fractional parta 

of the Uve frano piece ; that is to say, 25, 000 franca worth out of 

every million of francs. It is thua distrìbuted — 6250 franca worth 

(or about 2102.) of 2 frano pieces ; 12,250 francs worth (or 4902.) of 

frane pieces ; 6250 franca worth (or 2502.) of piecea of 50 centimea ; 

and 1280 franca worth (or 502.) of piecea of 20 oentimea. The tenth 

part of the gold coinage ia to be in ten frane piecea. The coat of the 

copper coinage ia a frane and a half (about la. 8d.) per 10,000 franca 

worth (or 4002.) It ia difficult to form an idea of the magnitudo of 

the arrangementa of the Parìa mint. The reaulta already attained 

are aatoniahing ; nor leaa ao are thoae within the reach of ita 

machinery, auch aa the fumaoea, crucibles, n.>]ling-milla, preaaea, 

millingand cutting apparatua, &c., which are contained in a oom- 

paratively amali compaaa. Two ateam-en^nea of thirty-horae power 

work the varìoua M>paratuae8 which prepare the atrìpa for feeding the 

coining preaaea. Eaoh preas, attended by a aingle workman, atrikes 

off 50 coins per minute, and mightbe madeto work off 60 by alightly 

increaaing the apeed. It ia calculated that if each preae were to 

atrìke off 50 coina per minute during twelve hours per day for 300 

daya in the year, the aixteen preaaea would produce nearly 

8,500,000,000 franca (or 140,000,0002.) worth of 20 frano piecea; 

1,700,000,000 franca (or 68,000,0002.) worth of 10 frane piecea; 

864,000,000 franca (or 34,560,0002.) worth of 5 frano piecea; 

689,360,000 franca (or 25,574,4002.) worth of piecea of 2 franca, 

1 frane, 50 and 20 centimea ; and above 31,000,000 (or 1,240,0002.) 

worth of piecea of 5, 2, and 1 oentimea. — Afonitew Indwtrid: 

Meóha/nici Magasi/ne, No. 1627. 

westlake'b fatbnt gold-hill and amalgamatob. 
This Hill and Amalgamator haa been invented by Mr. Weatlake'a 
mine-agent, of Newton Abbott, Devon. The machine ia intended 
to cruah and amalgamate gold crea, goasana, quartz, &c., at the aame 
timo, and at one operation. It oonsiata of iron trougha, or baaina, 
which are made to revolve upon vertical ahafta at the rate of about 
tixty revolutiona a minute, by meana of the oog-wheela and handle, 
or by cog-wheela and a drum, round which a drìving-band ia paaaed. 
Tboae trougha, or baaina, carry in them two or more heavy rollerà, 
which work on axea capable of moving freely up and down in alots 
fòrmed in the fhunewonL of the machine, ao that they aro at ali times 
free to preaa wìth their entire weight upon the bottoma of the 
baaina, or upon the matterà whioh they contain. Theae rollerà are 
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drìven by the frìction arìsiDg from the motion of the troughs. Thn 
materìals to be operated upon arefed ìnto the troughs, together with. 
a portìon of mercury, and a quantity of water ìb supplìed by pipes 
fixed in any convenient poeition. The sides of the basins are made 
to slope towards the bottoms, whioh are precìsely of the game breadth 
as the rollerà, so that the materìals in the troughs will, of necessity, 
fall to thè bottom, and there be overtaken and crushed by the roUers, 
which are formed either of stone or of cast-iron, and weigh about 
three tons each. 

The Amalgamator is a separate machine, but ìs oonnected to the 
mill by a shoot, or pipe, which conveys tìie whole of the ground 
material in solution into the receiver, where it is compelled to pass 
through heated and disturbed mercury by a mechanical process, 
which produces a Constant contact of the solution with a new and 
unbroken surface of mercury ; the solution then overflows into & 
waste shoot in such manner that no quicksilver or amalgam iff 
allowed to esoape. The basins are provided with pipes fixed pn 
their sides at intervals, to carry off the waste water and pulverized 
solution, which is reoeived in troughs fixed below on supports. 
These pipes oan be nùsed, depressed, or fixed by set screws at any 
requìred height. By this arrangement the person in charge of the 
machine is enabled to draw off the solution in different degrees of 
fluidity dependent upon the height of the orifioes or tops of these 
pipes aboye the bottoms of the basins, where the mercury, and heavier, 
or least pulverized portions of the ore, are always to be found. — ' 
(For details, with illustration, see Mechanica* Mago/zi/nef No. 1617.) 

lOBTAL WOBKIKO. 

A PAFEB has been read to the Society of Arts, on " Ancient and 
Modem Metal Working and Omamentation, with some allusion to 
the newly-discovered £ct of Nature Printing,'* by Mr. W. C. Aitken. 
After a few remarks on the subject of omament on metal work 
generally, and on the objections made to certaìn kinds of ornamenta* 
tion in which mechanism had taken the place of hand labour, a 
descrìption was given of the method adopted for producìng a large 
bronze statue as well as for small castings, such as statuettes, &c, 
Beference was tiien made to the beaten work of the ancients and 
mediaevalists, which was somewhat akin to the modem process of 
stamping, except that in the latter the falling below of the stamp 
hammer, on wluch the die was fastened, took the place of the hand 
hammer. A short account was next given of the modem art of 
eleotro-metallurgy ; which admitted alike the creation of new and 
the reproduction of old works of art, at a comparatiyely small cost. 
Omamentation by means of engraying was considered to be an 
expensiye process, and on this account attempts had been made, 
iroia time to time, to supersede it, and also the cheaper substituté 
of chasinff. Attention was then directed to a process which had been 
recently mtroduced, the practical application of which was due to 
Mr. R. S. Stuiges, who held the patent jointiy with Mr. R. W. Win< 
field* The fact of a soft material imprinting on a harder one an 
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impresa of ita form had long been understoocL In Uie early stages of 
ibis invention it was imagìned the harder the material out of which 
the design was made, the better for the purpose. Keeping this then 
imagined requisite in view, the first omament imprinted was made 
out of steel wire formed into shape and afterwards tempered ; but 
the result was remarkably indefinite and unsatisfactory. Ordinary 
thread lace was then suggested and trìed with success. It was 
found that it would sustain a pressure of not less than ten tons, and 
come out from such a pressure comparatively unìnjured, leaving its 
impress eyen on so soft a substance as Britannia metal. Subse- 
quently, it was found that the same result was produced on copper, 
on the compound metal, brass, on German sii ver, on iron and tin 
piate, and on what is generally believed to he the hardest metal, 
steeL It should be stated that the device, whatever that may be, 
either in perforated paper, thread, lace, or other media, is plaoed 
between two sheets of metal, and the whole is then passed tlm)ugh 
metal roUs. The author then referred to the art of Nature Printing, 
for which the Austrians had preferred a claim, remadcing that the 
English patent for the omamentation of metals, which was precisely 
similar so &r as the means employed, was taken out on the 24th <^ 
January, 1852. He explained that some tìme back he had himself 
taken impressions of a leaf, a flower, a feather, in Britannia or other 
metal, — ^from which he had prìnted direct, except that in some cases 
he had made a transfer to a lithographic stone, and had multiplied 
copies by the ordinary process of lìthography. 

HANUFACTUBE OF GOLD PENS. 

The Gold for Pens is rolled into thin strips, about the thirty- 
second part of an inch in thickness. In this state it is black on the 
saiface, and looks like brass. The first operation is cutting it into 
stubbs-Hshort pieces pointed and angular at one end, and cut square 
offat the other ; this is dono in a die; the stubbs are then run 
through a machine, and each point is indented for the reception of 
the real pen points. The nezt operation is pointing the stubbs. The 
substance used for points is rhodium, a hard brittle metal like steel, 
unozidizable. It is to this metal we wish to direct particular atten- 
tion. 

There are various qualities o'f it, someworth twelve, twenty,thirty, 
and forty dollars per ounce, and even 120 dollars bave been paid for 
a superìor quality. It is found in the ores of platinum associated 
with iridium, osmium, and palladium. Iridium is used by some for 
the points of gold pens, but rhodium is the dearest and best. Ali of 
this metal used in the United States comes from the Peruvian or 
Russian mines, but we bave been assured that there is plenty of it in 
California. It is also found there pure, associated with sands, and 
requiring no chemical manipulation for its separation, as in the pla> 
tana ores of the Ural. Our gold seekers in Califomia should direct 
iheir attention to this metal, as it is far more valuable than gold. It 
is of a white glassy steel colour, and in minute roundish particles, 
like sand : the round globulor particles are the best for pen points ; 
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in fact, out of one ounce of thìs metal perhaps not one-seventieth of 
the granules can be used ; the rest are rejected. A fine particle of 
rhodium is soldered on the ìndented point of each stubb of gold. 
The solder is mostly composed of gold, for unless it is gold, ink soon 
corrodes it, and the rhodium point òoon drops o£f. Thìs is the case 
Vfìth poor pens made by indifferent makers. 

After the pen is pointed, it is rolled between rollers with indenta 
in them to save the points tmtil the stubb is drawn out to its proper 
length and correct thickness. The rolling also makes the gold elastic 
Many suppose that gold pens can be re-pointed ; but such is not the 
case, for the heat employed to solder on the point renders the gold as 
elastic as a piece of tin ; the heat changes the relative position of the 
crystals of the metal — thrusts them out, as it were — ^and the gold 
requires rolling or hammering afterwards to givo it elasticity — ^the 
spring so requisite for pens. This is the reason why old pens cannot 
be re-pointed. Some makers do not hammer their pens after being 
rolled ; they are never so good. After being rolled they are cut to 
the proper form in a finish die, then stampa with the name of the 
maker, and afterwards tumed up to the rounded quill form. After 
this the point is slit with a thm copper disc revolving at a great 
velocity ; the great speed makes the soft metal .disc cut the hard 
metal rhodium ; the s^ld is slit with another machine ; therefore to 
make a slit in each pen it has to undergo two operations. The point 
ìs next ground on a copper wheel revolving at a great velocity. This is 
a very delicate operation, and a good artist gets high wages. After 
this the pens are '* stoned out," that is they are ground down on the 
inside and out by fine Water of Ayr stones, by band, on a bench 
alongside of a tub of water ; the stones are long, thin, roundish slips, 
and the pens bave to be operated so as to make one part more thin 
than another, to givo them the proper spring. They are then polished 
on swift revolving copper rollers and afterwards finished with fine 
powder and soft chamois skin. Thus, to make a gold pen, it under- 
goes twelve operations. Inferior pens can be made with less labour, 
but they soon develope their true characterìstics. — CeuKidian JawmaZ» 

BATES' PATBNT MACHINERT POR STAMPING AND CTJTTINO METALS. 

Mr. L. H. Bates, of Bradford, has patented a very e£fective 
arrangement of Machinery for St<amping and Cutting Metal Nuts, and 
other simìlar metal articles. In constructing bis machinery, he fixea 
a bed or table on which are arranged two or more dies, face to face, 
each face being formed to correspond to one-half the exterior 
shape of the ajiiicle to be produced, so that when the dies are 
brought together, a space may be loft between them, or between 
every two of them, exactly corresponding to that shape. He 
mounts the dies so that they may be capable of motion towards or 
from each other in suitable guides or grooves, and applìes to each 
of them a spring or other contrivance, by which they may be kepi 
constantly apart from each other, except wben brought forcibly in 
contact by the means about to be descrìbed. Each side or edge of 
each of the dies is formed with an angular or cutting edge, so that 
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when these edges are brought together they may aever that pari of 
a bar of metal from which the nut or article is to be formed, and 
which wiU at that time be between the dies. Immediately over the 
space between the dies when in contact i^ mounted in suitable 
guides, 80 as to be capable of motìon upwards and downwards, a 
punch or stamping instrument, by which the piercing of the hole in 
the centro of the nut, which is to be afterwarils cut with a screw 
thread, is entirely or partially effected. This punch or stamping 
instrument is weighted to the extent necessary to enable it to perform 
effectually ita intended purpose. For the purpose of bringing the 
dies forcibly together, so as to form the nut or other article at the 
same time that the aperture through, or partially through it is 
produced, the inventor employs the percussive force due to the 
descent of the punch or stamping instrument. ^o enable this force 
to act on the dies, he applies to each die a lever projecting there- 
from, at an angle of upward inclination between the vertical and 
horizontAl, and uses sprìngs to retain the levers in such position to 
enable them to be more effectually acted on by the falling weighted 
stamp. To this stamp is attached, on each side, curved or inclined 
surfaces which, when the stamp is caused to descend, act against 
the levers on the dies and force the dies together, so as to compresa 
the metal into the form of the nut, and sever the nut from the bar 
at the same time that the ceutral aperture is formed, as before 
explaìned. — (For details, with illustration, see Mechamai Magazi/ne, 
No. 1611.) 

QUAIFE'S PATENT WATCH-MAKINa MACHINBBT. 

Watch-haking is one of those manufactures in which the price of 
labour has hitherto formed a largo element of the entire cost of the 
production. While horologists bave from timo to timo dono so much 
towards perfocting the construction of watches by successivo improve- 
ments in escapements and compensations, the makors of these instru< 
ments bave been stili restricted to comparatively tedious and expensive 
processes. Mr. Quaife, the ingenious inventor of the above 
Apparatus, is a practical watch-makor, and by applying himself for 
a series of years to the subject, has succeeded in producing an 
entirely new System of Machinery, by which the cost of the manual 
labour expended upon the movemont-making and finishing depart- 
ments will be reduced to about one-fourth of its previous amount. 
The most characterìstic featuro of the invention is the use of hollow 
mandrils, and it is by this that the saving is chiofly effected. We 
bave had watches constructed by Mr. Qusufe's machinery submitted 
to our inspection, with the details of the cost of their construction, 
and bave thus been able to verify the success of the invention. 

Beside the adaptation of machinery to the manufacture of watch- 
cases and movements, Mr. Quaife's invention embraoes an improved 
movement or movements for watches. We shall, however, for the 
present confine ourselves solely to the movemont-making departmont, 
for details of which, with illustration, see Mechania* Magaaine^ No. 

1591. 

D 
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METHOD OF COUMUNICATINO A DULL BLACK OOLOUR TO BBASS. 

AccoRDiNG to M. Leykauf, a duU black oolour» such as ìa fre- 
quently emplojed for optical instrumeots, raay be gìven to Brasa, 
by first carefuUy rubbing the object with trìpoli, then washing It 
with a very dilute solatìon of a mixture of one part of neutral nitrate 
of tin and two parts of chloride of gold, and then wiping off the ezoess 
of liquid, afbcff the Upse of ten minutes, with a wet cloth. If there 
has been no exoees of acid, the surface of the metal wìll bave aasumed 
a dull black colour. The neutral nitrate of tin mav be piepared by 
decomposing the perchloride with animoBia» and dissoUing the pre- 
cipitated ozìde thus obtained in nitrìc acid. — Le TeehnoiogtaU, 

OOMBINATION OF INDIA-BUBBBB WITH MBTALS. 

Mb. Chables Goodtbab, of St. John's-wood, has patented an 
inventioB which has for ito object the manufacture of artides of a 
hard compound, made of India- rubber and suiphur (with or without 
other matterà), subjected to beat. The inrention consiato in com- 
bining with such hard compound, in the manufacture of articles 
therefrom, thin surfaces of gold, sìlver, or other metal, exterior to, or 
interior of, the article of the hard compound. The gold or eólver is 
by preferenqe to be shaped in dies or raoulds, and the prepared India- 
rubber is then to be introduced into such dies or mouMa, and thereby 
moulded in contact with the gold, silver, or other metal; and, in the 
moulded state, the articles are to be subjected to beat, in order to 
produce the hardening effect to the India-rubber compound. The 
forma of the articles which may be manufactured are said to be very 
various ; and each article may be coated either wholly or partially 
with metal. It ia atated that the object of the invention is to obtain 
the light, atrong, and tough properties of the hardened oompounda of 
India-rubber together with the ornamentai and other properties of 
metal, combined in the making of one article. 



GALVANO-FLABTIC NIELLO. 

Niello, a peculiar atyle of enamellìng, conaìsta in engraying or 
stamping figurea on a pkite of silver or g^ld, and then filling the in- 
cìsed lines, or impressed pattern, with a sort of enamel, difiSsring, 
however, from true enamel, which is a kind of glass, by beingformed 
of a mixture of the sulphurets of lead, silver and copper. This mix- 
ture ia of a black colour — ^hence the name Niello, from n^ellum, 
derived from niger, black — ^and when mslted into the intano parta 
of a piate, gives it somewhat the appearance of an inked engraved 
oopper-plate. A new kind of niello-work has lately been introduced 
on the Continente in which^ however, the figrures . are not produced 
by an enamel of sulphuret of silver, as in the true niello, but by a 
different cobured metal : thus on a piate of gold may be produced 
fine engravings, the lines of which are in silver, and so on. , * * * 
Many h%hly ornamentai and usefiil applicationa might be made of 
these prooesses, especially in the manuSCftcture of church fumiture. 
Inatead of aimply engraving the name and legend upon piecea of 
piate preoented to peraona, it might be put in lettera of gold at very 
Uttle more expenae. — Mining Journal, 
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HABDSKIirO OF BNGLISH 0A8T-STBEL FOB CUTLEBT. 

AuouST KiESEB, of Iflsny, in Switzerland, prepares sharp instni- 
nients from English Cast-Steel, by immening the bLides of a dark 
cherry-red heat, into a bath oomposed of four parts of finely-powderèd 
yellow resili, two parts of fish oil, to which ìb added, in a very hot 
state, one part of melted tallow, and aUowing them to oool perfectly ; 
afker which they are heated without wiping them, and hardened in 
water in the ordinary way. The bhides hardened by this process, 
according to the GewerheblcUt aus TViurtemberg, are moro nniformly 
done than by any other method ; at the same time that they are not 
too mueh so, or the metal too brittle. — Builder, No. 572. 



MXW MBTALd FOB MAOHINBBT. 

Mb. J. P. Kikqton, of Lewisham-road, Kent, has patented the 
combination of tin, 'copper, and mercury, and use of the same as 
bearìngs, or linings of bearings, and for Packingsfor Machinery. The 
patentee melts (say) abont nino pounds of copper, and adds thereto 
twenty-fonr poonds of tin« This combination he allows to eoo], and 
again melts it, and then adds 108 pounds of tìn ; and when the tin 
is melted, he adds nino pounds of mercury, and then allows the 
whole to oooL The patentee does not confine himself to the precise 
quantìties of the metals above given. He claims the combining 
mercury with tin and copper in the manufacture of bearìngs and 
packings for machineiy. 

MAOHINBBT FOB MAKISa SPIKES. 

Mb. Wootton, of Boonton, New Jersey, has patented the follow- 
ing method. Cut nails are dipped out from metal platee by reci- 
procating knives, and are not made tapering. They bare usually 
been made with one set of die-roUs, and bave not been very perfect, 
the sides being more or less feathered. By the above iniproved 
machinery, square nails and spikes are tapered on ali sides, and 
drawn to a point ; this being eaected by two sete of die-rolls, the one 
set forming the Spike with its taper, and the other set takes it from 
the first) and finishes it smooth and tapering. — Scientific American. 

NEW NAIL-MAKINO MACHINE. 

Thkbb has been set to.work at Troy (U. S.) a Machine for making 
Cut Nails, the peculiarity of which is said to be that it is self-feeding, 
and will manu&cture in a given time about twice as many nails as by 
any other known process, and that one man (as it is claimed), with a 
boy, will operate ten machines. There is a waste of only about a 
quarter of an inch in ten feet. One machine will manufacture from 
800 to 350 nails a minute, ali perfect in form and finish. 

NEW USB FOB FUBNACE ^OINDEBS. 

A xmBFUL invention, for whieh we are indebted to a Dr. W. H. 
Smith, of Philadelphia, has lately been the sul^ect of experiments 
made at Merthyr Tydvil, under the sanction of Lady Charlotte 
Questy and other proprietors of iron works. Dr. Smith professes to 

D 2 
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produce from the scori» cast aside from the blast fomaces a variety 
of articles in daily use — such as square tiles, paving flags, and 
bottles^ the last of which are much stronger, and the anneahnent 
more complete than in the common gbuM bóttles, from which, in 
appearance, they are scarcely to he distinguished. The scori» are 
thrown into a mould before they have time to oool. If it should 
ivan out to be possible to put tbe fumace cinders to sach uses, the 
invention will be of great importance to ali proprietors of blast 
fumaces. — Athefianim, No. 1404. 

OBINDINO AND TXUFEBINO BTBSL AKD OTHEB METALS. 

Mb. J. Ghestebman, of Sheffield, has patented severtd improve- 
ments for Grinding, Tempering, Glazàng, Brushing, and Buffing 
Steel and other metallic articles ; the hardening and tempering prò- 
cesses applying principally to thin steel, snch, for instance, as saw- 
blades. A fiat piate is to be ground on botii sides at once by 
means of an upper and nether grìndstone, between which the work- 
man forces and works it while the stones are rotating. The 
" grinders' complaint" is supposed to be mitigated by this mode of 
operation, which also enables the workman to stand more erect, and 
use moderate exercise. To glaze, buff, and bmsh blades of steel and 
other manufactured metal articles, the patentee employs similar 
Tollers, formed of sofk wood, with emery on the surface^ or of buff 
leather, or brìstles, or partly of buff leather and part bristles» or the 
Rurfaces may be made similar to those ordinarìly employed for 
glazing, baffing, and brushing. For hardening and tempering, the 
patentee takes a strip from 10 to 30 feet long, as lequired, and 
winds it into a circular cast-iron box. In the fode of this case is a 
slot» through which one end of the steel protrudes. It is then 
placed in a fumace, red heated, and withdrawn by one workman, 
while another draws it through a pair of cold steel or stone dies, by 
which it is hardened, and comes out fiat. Shorter and thicker 
articles are operated on by placing them as they are in a suitable 
fumace, and tilien drawing them tlm)ughthe dies. — Bwlder, No. 607. 



NEW MODE OF PBODndNG GOLD THBEAS. 

Sevebal attempts have been made to gild fine fabrìcs, such as 
muslìn, by moisteuing them with neutral cUorìde of gold, and then 
exposing them to a stream of hydrogen gas which reduced the gold 
to the metallic state. This process did not, however, yield good 
results, and was soon relinquished. According to Barreswil, M. de 
Pouilly now prepares Gildsd Silk Yam by first coating the threads 
with copper, and then electro-gilding them. The details of bis prò* 
cess are stili secret, but the idea deserves attention. — BvUetin de la 
8oe. d^Encowr, 

MBTHOD OF OOVXBINO WOYXN TI88UXB, PAPEB, XTO., WITH lOETALUO 
POWDEBS, ETO., BT DUVAL, OF PABIS. 

In order to procure metallic tin as a fine powder, chloride of tin is 
to be dissolved in water containing a little hydrochloric acid, and 
slips of zinc placed in it. The tin is gradually precipitated at the 
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same time that tlie zinc dissolves; the precipitated tin is washed 
perfectlj, a little acetic acid, or nitric acid, being added to the last 
portions of water used. In certain caaes, a amali quantity of proto-* 
nitrato of mercury or nitrato of Silver may be added to the tin preci- 
pitate after it has been washed, in order to communicate to it a silver- 
like appearance. The more dilute the solution of tin, the finer 
divided is the precipitate of metallic tin. This tin powder is put 
upon woven tissues or paper by mixing it with gum arabic or glue. 
Or by impregnating the paper or the tissue with the tin salt, and 
th«n laying it upon a zinc piate, the precipitation of the metallic tin 
will take place directly in the substance of the oloth and paper. 
Salta of Silver, platinum, bismuth, antimony, lead, gold, copper, 
&c., may be used for metallizing according to either of these prò- 
cessea. 

Silver is reduced from the nitrato by a concentrated decoction or 
extract of logwood. The paper or tissue is washed with a very dilute 
solution of the nitrato, and is then placed in contact with a piate 
covered with the logwood extract, or with a piece of ootton cloth 
saturated with it. For economy sake, the paper to be silvered is 
usually coated with a spirit or an oil vamish. The paper or cloth 
may fuso be prepared with the extract first, and then washed with 
the salt of sUver. If the paper be now dried in an atmosphere con- 
taining some ammonia, the Silver is reduced, and may be bumished. 
Wood, bone, ivory, and leather can be silvered if they are allowed to 
soak for a quarter of an hour in a decoction of logwood at the tem- 
perature of 176** Fahrenheit, then removed, wiped, and laid for ten 
minutes in a solution of nitrato of silver, and the operation repeated 
if necessary. If it is desìrable to use the silver as a powder, the 
Bulphate of silver is the best salt to employ ; this may be reduced by 
zinc or copper. Dark or light coloured brass may be obtained in a 
sufficiently divided state, by taking a cylinder of the proper metal 
and fixing it as an axle over a wooden box, and causing it to revolve 
rapidly in contact with a file which is kept pressed against it by means 
of a spring or a weight. The filings thus rapidly produced may be stili 
fui-ther divided by grinding them upon a smoothly polisbed piate of 
glass with a muUer of glass, or of the same metal as the filings. A 
amali mill might also be employed for the same purpose, the base 
being glass and the runner brass. In this way the metal may be 
reduced to the most impalpable powder. In order to coat paper, 
wood, or tissues with this powder, it is to be mixed^^ith gum or 
glue, and then employed exactly as colours are usually in the manu- 
facture of ornamentili papers. The gum, or glue, or vamish, can 
also be printed upon the substance to be coated, and the metallic 
powder then dusted on. To produce a gilded surface, the object is 
ruhbed over with a vamish, and then with chloride of gold, after which 
it Ì3 placed in contact with a cloth moistened with a solution of green 
copperas. The coating of gold thereby produced ìa then bumished, 
and will ezhibit a perfectly uniform coating of gold. TLis, or a 
slmilar process, is also applicable to wood, leather, ivory, horn, &c. 
The chloride of gold may also be reduced by sprìnkling the sm-face 
moistened with the salt with zinc or copper powder ; other metals 
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may also be precipitateci in this way upon ivory, hom, &c. We 
would recommend these processes to ihose interested in the 
manufacture of ornamentai paper, and ornamenta in general, as 
applicable to a great many useful purposee. — Le Oénie InduBtridy 
Jan. 1854. 

IBON HOUSE BUILDIirO. 

Ciistom-ffùuse for Payta, in Pcnt.— Great progress has of late 
years been made in this country, in the construction of iron 
buildings. They have been adapted to domestic, oommercial, and 
even religious porposes, and exp<»i»d chiefly, but not ezclnsively, 
to our colonies. Dwelling-houses, stores, and churohes, have ali 
found their way from this land, to be plauted on distant sites, 
where labour is either less skilled or more costly. Messrs. E. T. 
Bellhouse and Co., of Manchester, have constructed a Oastom-house, 
intended for Payta, in Perù, and an estensive warehouse, or 
store, having the same destinatìon. The Manehetter Examiner gives 
the following particulars of the Oustom- house : — ^The structure is 
a quadrangle of 70 feet square, and consists of two prìncipal stories, 
but is by no means limited to this in height, for there rises from 
the centro a circular tower, standing on a platform 22^ feet square ; 
and above this, a second round tower, sunnounted by a cupola^ 
pierced by a flagstaflP, from whioh floats a union jack, the height 
from the top of the flagstaff to the ground being .100 feet. The 
erection is now put together in a temporary manner, so as to give 
Assurance of ìts being perfect in ali its parts. When placed on ita 
intended distant site, it will rest upon several courses of brickwork, 
with stono blocks foeneath the main supporta. A cast-iron moulded 
base runs round the foot of the entire building. The first, or 
ground story, is 12 feet high, having on each of its four sides six 
strong iron pilasters, in addition to the one at each angle. The 
space between the pilasters is filled with corrugated galvanized iron, 
of the thickness known as No. 16 of the Birmingham wire gauge. 
The corrugations are vertically arranged, and each 6 inches broad. 
The front entrance is through a door 6 feet wlde, having a window 
immediately on each side of it, giving access and light to a spacious 
passage through the building, 13 feet in breadth, there being a 
simile door and pair of Windows at the other extremity of the 
passage. In addition to the Windows lighting the passage, there 
are four other Windows in front, two on each side the entrance^ 
whose height is 8 feet, and breadth 4 feet. The casements open 
inwards, and have guards of iron rods extemally. A cast metal 
moulded string'Course finishes the top of the first story, immediately 
over which is a balcony, projecting 6 feet 6 inches from the face of 
the building on each of its four sides. The outer edge of this 
contìnuous promenade is protected by a wrought-iron railing, having 
A casting of the arms of JPeru in the centro of each separate piece. 
On enterìng the broad passage, there are four rooms branch from 
it on each side, thus fumishing eigbt apartments, besides a trans- 
verse passage, 6 feet wide, from wMch lises a metal staircase. On 
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reaching the secood story, the passages are of the same dimensiona 
as those beneath, but the roonis are divided into offices half the 
sìze, so there are eight on each side the prìncipal avenue — ^in ali 
sixteen ; and each set has a direct internai communication the one 
-with the other, without oomìng into the passage. The outer 
Windows are ihe same in the upper as in the lower story, and the 
pilasters are ako continued from the ground to the top of the second 
story. There are also neat folding-doors leading to tibe surrounding 
baloony. The roóf, which is also of comigated iron, stretches over 
the wadls (if we may so cali them) to the extent of 7 feet, forming a 
v^randah above the balcony, so as to shelter it from sun and rain. 
The yerandah is supported by open metal cantlevers, and near its 
under edge it is strengthened by a cast-iron ornamentai drop. On 
ascending the third staircase, we reach a floor in the roof. From 
the leyel of this floor to the springing of the roof, there is a distance 
of about 5 feet ; and the roof, instead of fìnishing in a ridge or apex, 
terminates in a platform, 22 4 feet square, and this platform is 14 
feet above the floor beneath it. The platform is supported by eight 
strong metal columns, which are square to the top of the second 
story, but circular in the roof, where they are attached to wooden 
beams, which constitute the framework of the platform. A mouldìng 
of cast-iron forms Uie boundary of the platform, with ornamentai 
railing ; and from the centrai part rises a round tower, aJso of 
corrugated metal, 15 feet in height, and 15 feet diameter. It is 
strengthened vertically by four upright T irons, and rests on a 
moulded base, firmly attached to the platform, and to secure it stili 
more firmly, there are four tie-roda within, attached transversely. 
It is lighted by four Windows, and has one door leading to the 
outer platform, which forms a second balcony, and will be covered 
with lead. From this tower a largo dock-dial will be visible, the 
Works being by Mr. J. Bailey, and it is in course of being put into 
operation. On the top of this tower is a strong flooring, from 
which rises a smaller tower, 8 feet 6 inches in diaineter, and 9 feet 
high, terminating with a cupola, surmounted by a cast-iron oma- 
ment, having an aperture in its centre, thr<>ugh which is placed a 
flag-sta£^ from which waves a union jack. Around the upper 
tower, which is pierced with four Windows, there is also a gallery, 
protected by hand-railing. The entire height of the building is a 
little over 77 feet. The partitions between the various , rooms and 
offices are constructed, in the flrst place, of a timber skeleton ; this 
is covered on each side with boards ; then pasted over with paper — 
on this is a coating of felt; and lastly hung with paper. We 
understand it is buìlt to the order of Messrs. Qibbs, Bright, and Co., 
London. These buildings bave been executed by Messrs. Edward 
T. Bellhouse and Co., under the superintendence of Mr. Edward 
Woods, CE. The architectural details bave been arranged by Mr. 
Edward Salomons, architect, of Manchester. — Builder^ No. 578. 

Mouse f or Austindia. — Messrs. W. and P. M*Lellan, of Glasgow, 
bave completed a mansion for Mr. Westgarth, the mayor of 
Melbourne. We leam from the Glasgow CommonwsàUk, that tha 
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house Ì8 one storj high, wìth a 14 feet oeiling. The ground-plan is 
an obloDg square of 70 feet by 30, wìth a projection of 30 feet by 20, 
having a large bow to the front, which forms a drawing-room of the 
entire sìze, with twelve Windows. The main entrance to the 
building is at the left corner of the iront, leaJing into a vestibule, a 
lobby, and a square hall in the centre of the house, whence there are 
doors leading to a dining-room 22 feet by 16, tbree bed-rooms, two 
dressìng-rooms, pantry, bath-room, with water and other closets. 
The kitchen will be built behind the house, outside, as is usuai in 
ali warm climates, and is reached by a lobby from the centre hall. 
The walls are formed of cast-iron plates, varying from i to | inch 
thick. The whole, when completed, will cost about 20 002., exclusive 
of freight and fitting-up at Melbourne. 

Theatve. — Messrs. Bellhouse and Co. bave also constructed a 
complete iron shell and framework of a spacious portable theatre, for 
Mr. George Coppin, who has engaged Mr. G. V. Brooke, the 
tragediaUf to perform in the principal towns in Australia. Thìs 
complete portable theatre of iron, with allfittings and appurtenances, 
will cost a sum exceeding 4000Z. The building constructed by 
Messrs. Bellhouse is 88 feet in length, 40 feet wide, and about 
24 feet high from the ground level to the peak of roof. As the floor 
level of the pit will be suuk about fìve or six feet below the ground 
level, there will be considerable altitude in the interior. The walls 
are of cast-iron, uprights (Bellhouse's patent), and galvanized cor- 
rugated iron sheets. No. 18, wire gauge. The roof consists of 
strong iron princìpals, having the galvanized sheets bolted thereupon. 
To the gable end of the buil ing, which forms the front, is attached 
an ornamentai building, arranged as box and pit offices, lobbies, and 
entrances. A degree of ornamentai effect is given to this fa9ade. 
The pit is very spacious, extending back from the foot-Iights to the 
Wall below the boxes to about 54 feet, and being 59 feet across.. The 
gallery for the boxes projects 24 feet from the wall opposite the 
stage, and 8 feet from the wall on each of the sìdes of the theatre. 
This gallery is supported on iron columns and strong framework of 
timber. Messrs. Bellhouse undertook the complete shell of the 
building, the ornamentai fa9ade, and the principal frumework of the 
interior, and engaged to bave the whole on boanl ship in London in 
about thirty days from date of contract. 

Two Iron ChtMrehes bave been completed in the building- yard of 
Bobertson and Lister, Glasgow. They are similar in size and general 
appearance, with the exception that one has got two spires, one on 
each side, and the other one spire, springing from the centre of the 
pediment. The chief feature of the front elevation is an arcade of 
ornamentai columns and arches, standing out in bold relief, support- 
ing a pediment and flanked at the sides by massive towers, in which 
are placed the stairs leading to the galleries. The lower serìes of 
columns is roofed by a balcony, forming an open porch, whence 
access is had to the church and to the stairs of the galleries. The 
dimensions of each church are 73 feet in length, and 45 feet in breadth. 
The interior is lighted on each side by a ssries of circular-headed 
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Windows, e«ch 20 feet in ieng^h ; and at the back by two largo 
Btained glass Windows. The vaultéd ceiling, snpported on cast-iron 
arched ^rders springing from iron columns, rises to the height of 
40 feet. In the crown of tbe arched ceiling will be placed iron or 
zinc perforated gratings for the ventilation. The extemai roofing is 
formed of comigated iron. These churches were preliminarily 
opened for divine service, before they were shipped. 

OBANARIES FOB THB BTOBINO OF OOBN. 

Mbssbs. Huabt, the great miilers of Cambrai, bave patented a 
peculìar kind of Granary which they bave in use for the Storìng of 
their Com. In this arrangement, the com fills completely the space 
in which it is to be preserved, and is kept in Constant motion by 
means of a steam engìna The grain is lifted up and stirred round 
by means of a helix, and from thence falls upon an apparatus in 
which, by means of a fan, the chaff-dust and other foreign substances 
are removed, and the insects and their larvsB destroyed. The com is 
then carried back to the same inclosed space again, and the operation 
from timo to time repeated. These granaries are considered to be 
adapted not only for the preservation of com in good condition, but 
for that which is abeady damaged. — Le Genie ìndufdrid. 

Mr. W. Bridges Adams has patented the substitution of Grain 
Beservoirs for the present system of stoiing. As ordinarily constructed, 
great uncertaìnty exists, from damp and mildew, weeyìls, rats, mioe» 
and other vermin, and the floors are only half or three parts filled, to 
enable men to go in, tum over the com, and ventilate it. The paten- 
tee proposes to oonstruct tanks of various si2ses, either of cast or 
wrought-ìron, manufactured in parts so as to be easily and cheaply 
conveyed, and set up in any locality, as a remedy for these evils. 
The tanks may be made to hold from 100 to 2000 quarters of com, 
and may be placed above ground or in bricked excavations or cellars, 
and other places of little value. They would bave an opening at top 
for filling them, and a discharge-pipe at bottom with a valve acting 
similarly to a water-cistem. In case of wheat or other grain being 
damp when charged, a current of warm air may be injected by an air 
pump to carry off the moisture, and carbonio acid or other gas may 
be injected to kill vermin. 

NAVTOATION OF IBON BHIPS. 

Db. Soobbsbt has made to the Brìtish Association a communica- 
tion entitled an ** Inquiry as to the Prìnciples and Measures on which 
Safety in the Navigation of Iron Ships may be reasonably looked 
for." He alluded to bis previous Communications on the deviations 
of ships' compasses by the influeace of the masses of iron in irou 
ships, and said, that after experiencing much opposition, bis views 
had been fully confìrmed by Mr. Archibald Smith, a gentleman who 
had at command ali the records of Her Majesty's ships. The prin- 
ciples for which he contended were: — 1. That the magnetism of iron 
ships in its action on the compass may be represented by a vertical 
and a horìzontal bar swinging round a compass. 2. That changes in 
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the magnetic disiaibution and compase action in ìron shìps do take 
place. 3. That the changes take place in a ship's magneiism by 
changes of magnetic latitude. 4. That there are influenoes in a ship 
derived from the Yarieties of form and poeition (relatively to the 
compass) of particular masses of iron which may act as naturai cor- 
rectives. 6. That the pian of oorrectìng the deviation on iron ships 
by fìxed magnete is unsafe, and in going to southern r^cms aggra- 
. vates the error. 6. That the twistìng and straining of Uie iron mate» 
rials of a ship will tend to alter the magnetic action on the compass ; 
and 7. That it requires time to effect tbe changes in a ship's magnetic 
attraction. Dr. Scoresby said, the resultsof these principles establish 
the proposition for which he has long contended, that the magnetism 
of ali iron ships is changeable ; and Uiat the iron ships in wUch the 
least changet may be expected to occur are those which bave been 
long in use, ordinarily pursuing thesamecourse, and those notmakìng 
Toyages fùrther south than the Medìterranean. In such circum- 
stances an intelligent captùn, by observing the changes ihat take 
place, may genenìLy bave confìdenoe in bis compasses. The sugges- 
tione which Dr. Scoresby made for diminishing the danger arìsing 
from deviations are: — ^that a standard azimuth compass be placed on 
a high pedestal where a position of smallest deviation may be found ; 
that a compass be plaoed at the mast-head for reference to correct 
errore; and that care be taken on the selection of compasses to bave 
ampie dìrective force on the needle. 

A very animated discussion ensued, in which Mr. J. Grantham 
defended iron ships from the supposed insecurity to which they are 
liable by the deviations of the compass ; and he oontended that ex- 
perience proved there is no more danger in navigatìng iron ships than 
wooden ones. He mentioned as an instance of deviation that some- 
tìmes occurs from locai circumstances, that a captain was completely 
at fault in consequence of bis compass having been affected by the 
iron tiller of bis vessel. Wben an iron ship had its compasses pro- 
perly adjusted the deviation was readily corrected. Admiral Beechey 
said, the best precaution would be to bave always an azimuth com- 
pass on board, and for the masters to take frequent observations. 
Mr. Fairbaim observed, that though he is greatly intfìrested in the 
success of iron ships, he must admit they cause deviations in the 
compass which, if not corrected, might lead to serious error. He 
mentioned that he took an experimental voyage in one of the first 
iron ships that was built, wben, owing to the influence the iron had 
on the compass, the captain, who intended to steer for the Isle of 
Man, found himself on the coast of Cumberland. — Àthenteum, No. 
1408. 

VBKETIAN BOBEW PROPELLER. 

Mr. J. Grantham has read to the British Assocìation a paper " On 
Mr. Fisher's Venetian Screw Propeller." The object of this Propeller 
is to prevent the retardation which occurs in an ordinary screw pro- 
peller, by the tendency to produce a vacuum at the back of the blades 
of the propeller. To effect this, Mr. Pisher makes slits in the blades 
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to allow the wster io pass througfa, and thus to suppiy the place of 
the fluid whìch is drawn backward as the screw tunus round. These 
slits give the propeller somewhat the appearanoe of a Venetian blind, 
and hence its name. Mr. Graatham aaid the Pn^ellar had been 
trìed in the Birkenhead Docks with good effect. 

BEBFINa' TOPSAILS. 

Mb. Gbantham has read to the Brìtish Assocìation a paper ** On 
Mr. Gunningham's Pian for Beefing Topsaìls." This pian consists 
of an arrangement by whìch the yard-ann ìs made to tum round as it 
is lowered by a puUey fixed to the mast, Mid the slìt in the cantre of 
the sail through which the rope passes, to e£Pect that movement of 
the yard-arm, is closed by a sail-cloth valve that preserves the actipn 
of the sail intact. 

mCW LI7B-B0ATS. 

A TBIAL of a new Life-Boat has taken place on the canal at Lime- 
house. The boat was designed by Mr. J. Peake, assLstant master 
shipwright in Her Majesty*s dockyard, Woolwich, and was buìlt by 
the Messrs. Forrest, for the National Institution for the Preservation 
of Life from Shipwreck. Having been bove keel up, by means of an 
iron orane, the boat self-righted at once, and freed herself of the 
water she had thus necessarily shipped in thirty seconds. The 
rapidity with which the boat emptied herself of the water, by means 
of self-acting delivering valves, was astonishing. One moment she 
was fuU of water — the next hardly a drop remained on her platform. 
On a trial of the stability of the boat, she bore seventeen persons on 
her side, to bring the gunwale down, with the tubes shut to the 
water, and twelve men were required to bring it awash, with the 
Talves open. It will thus be observed, that the self-rìghting power 
of the boat has hardly diminished her stability. The tiials were in 
every respect satisfactory. The boat is 27 feet long, and costs, with 
her necessary gear, about 150^. Many similar boats bave duringthe 
past year been piaced by the Shipwreck Institution on various parts 
of the coast. 

NXW VELOCIHETEB. 

The object of this instrument is to measure the speed of ships, and 
the velocity of currents of air and water. Its prìnciple is based on 
that of the vena contracta, which was discovered a century ago by 
Daniel Bemouilli, and has since been applied by Venturi in the 
double-cone tube which bears bis name. 

Mr. Overduyn, a Professor at the Boyal Academy at Delt, has 
ìnvented this Yelocimeter, the idea of which is based on the negative 
pressure, or rather the sucking action resulting therefrom, at the 
narrow gorge or section, where the two tubes of which Venturi's tube 
is compose^, intersect each other. A tube, constructed on the 
sarae proportions as Venturi's, is fixed to the vessel in a direction 
parallel to its axis, the base of the smaller cone being tumed towards 
the bow. A hole is made in the side at the intersection of the cones. 
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luto which a small pipe ìb fitted. Ab soon as the Tessei is in motion, 
the negative pressure begins to exert itself, and increases proportion- 
ately with the speed of the vessel. Ali that now remains to be done 
is to measure with precision tbis increasing negative pressure, whereby 
the increasing speed of the vessel is ascertained. This is effected by 
prolonging the smaller tube into a manometric case, on the pian used 
by Vidi in the construction of bis aneroid barometer. Into this case 
is mserted the tube in which the sucking action takes place, llie two 
ends of the case advance or recede according to the vacuum deter- 
mined, and this vertical movement of the ends of the case is con- 
verted into a horìzontal motion by means of a lever, and tums an 
index- point which marks on a dial the degree of velocity attained. It 
is almost uselesR to add, that these results may be tumed to further 
advantage by the addition of a totaJùatetbr, whereby the degree of 
velocity obtaj^ed after a gìven time may be arrived at. 

In order to ascertain the velocity of currents in a river, ecc., the 
. tube must be immersed in the water, when the dial will show the 
velocity of the stream, which may be ascertained at any point of its 
depth by immersing the tube accordingly. Currents of air may be 
measured in the same manner; butwhen the doublé cone-shaped tube 
is used for this purpose, it should be made of larger dìmensions, 
though always in the same proportions. The sucking action of the 
tube may be rendered more powerful by enclosing it in a larger tube, 
care being taken to place the front orifice or mouth of the inner tube 
in the piane of intersection of the two cones of the larger tube. — 
Monùeur Indìiatriel. 

NOVEL MODE OF 00N8TBUCTINO BHIPS. 

M. LovBO-MiBAVAL has called the attention of the Société d*£n- 
couragement to a method of Constructing Ships perfectly novel. 
According to this system, vessels are made altogether of iron wire 
and hydraulic cement, and the inventor attributes to them the fol- 
lowing advantages : — Great solidity, absolute impermeability, facility 
of repair in case of shipwreck, perfect stability, by the ballast being 
fixed to the bottom and forming a part of the frame, and finally, 
incomparable rapidity of construction. A barque, constructed six 
years ago upon this system, has been since navigated without requir- 
ing any repairs, although it has undergone some rough tests. 



NAVAL ABCHITECTUBE AND STEAM NAVIGATION. 

Mb. Scott Russell has read to the Brìtish Association a commu> 
nication " On the Progress of Naval Architecture and Steam Navi- 
gation, including a Notice of the Largo Ship of the Eastem Steam 
Navigation Company." Mr. Kussell explained the elementary prin- 
ciples which guide the construction of ships, and oondemned the 
legislative restrictions which, till within the last twenty years, pre- 
vented the application of those principles. The old "seachests," 
which were constructed with a view to avoid the taxation imposed 
on ships that were not built of certain shapes, possessed neither the 
requisite properties of stability nor windw^rdness, and were very 
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alow; they were built solely wìtb a yiew to hold the greatest amount 
of cargo withÌD a given superficies^ indthout regard to the other 
qualities of a ship. In smugglìng aud piratical vessels the true 
prìnciple of ship-building, for aoquiring speed, had however been 
long ìutroduced before the subject was taken up by the Brìtish AssO" 
dation, and the wave prìnciple of oonstruction had thus been està- 
blished by extended experìments on a large scale. A fine concave 
entrance, instead of a bluff round bow, is now generally admitted to 
be the beat ; suid, m addition to the shape of the water line, it had 
been fouud that length of the body of a ship facilitates its pansaìge 
through the water, by allowing a longer time for the particles of the 
fluid to separate. A ship with a fine concave bow, a long body, and 
a comparatively round stem, Mr. Russell said, cleaves its passage 
Uirough the water without raising a wave in front to obstruct its 
course. No steam-ship that is not 180 feet long can be propeUed at 
a speed of 16 miles an hour without a great expenditure of power ; 
and 400 feet is the shortest length for a ship that is intended to be 
propeUed at so high a speed as 24 miles an Jbour. As an illuatration 
of this mie, it was mentioned that the Himalaya^ which is 365 feet 
long, attains the greatest speed for the power employed of any mer- 
chant ship. In the construction of large ships, However, the builders 
were met with the difficulty of not being able to fiad wood of sufficient 
size for the requisite strength, since no means bave yet been invented 
of joining pìeces of wood together so as to give them the same 
strength as the whole timber. This want of material of suiiicient size 
Was supplied by using iron, for the joints oan be made as strongly 
as the whole piate, or plates of metial of any required size can be 
rolled for the purpose. 

This facility of increasing the size of the material is the prìncipal 
advantage derìved from the use of iron, which afifords facilities for 
constructing ships of any size ; and it is of that material that the 
great ship, now building in London for the Eastern Steam Navigation 
Company, is to be constnicted. Mr. Russell complimented Mr. 
Brunel for the engineering skill and ingenuity he had displayed in 
, leading the way in the construction of large iron ships ; and he 
alluded to the forebodings of disaster on former occasions, when the 
Great Western and the Oreast BrUain were built, which forebodings 
events had shown to be groundless ; and he felt confident that the 
similar forebodings which some people had expressed of the stili larger 
ship Qow being built woùld be equally fallacious. Mr. Russell said 
he wished it, however, to be understood that he did not recommend 
the general adoption of such large ships. The size of the ships ought 
to be suited to the traffic and the distance ; but the point he con- 
tended for was, that it is only by employing very large ships that steam 
navigation to distant pacts of the globe can be profitably carried on. 
A steam-ship to Australia, if it were not large enough to carry 
sufficient cosu for the voyage, had to take in a supply over and over 
again, and at each station the cost of the coal was increased 
by conveying it to the different stations. Under such disadvautages 
no freight oould pay the cost of conveyance ; and in order to remove 
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them, it was necessary to bnild a ship of suffident sìze to carry a 
Bupply of fuel for the voyage out and back again, or eqaal to circum- 
navigating the globe. An «8.tremely fine entrance was another of the 
characters whidi the largo ship now building wonld possess, so as to 
enable it to move tbrough the water witk the greatest attainable 
Telocity with a moderate amount of steam power. With these 
advantages it was expected that the ship would aooomplish the 
voyage to Australia in thirfy or thirty-three days. It wouki easily 
carry six thousand tona, besidefl its requisite quantity of coal ; and 
would bave exceUent accommodation for 500 first-class passengers, 
600 second-dass, and 1000 thìrd-dass passengera. It would be 675 
feet long, SS feet in breadth of beam, luiid 60 feet deep ; and though 
so large that Si. Greorge's HaU is small in comparison, it is l^e 
smallest sìze that oould do the work required with speed and economy. 
Mr. Faiibaini said Mr. Branel had shown him the plans ; and 
though he had at one time tbought a ship of that sìze would be too 
large for strength, he had, after examination of the plans, arrìved at 
the opposite opinion. He had now no doubt that the ship would be 

?erfectly strong, and be able to bear a gale of wind without bending. 
t was built on the same prìnciple as the Britanma Tubular Bridge ; 
and when it was perceived that that mode of structure is able to 
sustain a bridge without any support in tìie middle, there could be 
no doubt that supported as the idiip would be by the water, it would 
under ali cireunstances be able to bear the strains to which it might 
be subjected. (See also pp. 87 and 38, ante.) 

ySNTILATIOV or BHIOBAKT SHIPS. 

Mb. J. Cunntnohah bas read to the Brìtish Assodatton, a paper 
*' On the Yentilatxan of Enùgrant Ships." The system of ventilaùon 
proposed comprises the change of air in the cabins by mechanical 
action and disinfection, by passìng the air through a solution of 
chloride of zinc. The apparatus for the purpose oonsists of two fans, 
which are intended to be kept lotating rapidly by means of a small 
steam-engine, the power of which woiìJd be available for other pur- 
poses. In the discussion that ensued, it was observed that no 
appliances for ventilating emigrant ships could be efSective unless 
they were so placed as to be out of reach of the passengers, who, 
though at the imminent risk of their lives, would stop up ali the 
openings made for the entrance of fresh air. 

KEW DIFFEKBNTIAL GOVEBKOB FOB 8TBAK ENGINE8. 

The exertions which engineerehAve beenrecently making, in order 
to produce greater uniformity in the action of steam- engines, is a 
naturai result of the delicate and important applications to which 
steam> power is now applied. For this object several ingenious 
methoda bave been devued, some entirdy dispensing with the ori- 
ginai Govornor invented by Watt» and others rather xmproving its 
application, so as to render its action more continuous and regular. 
This seems to be the nature of the improvement proposed by 
M. Luttgens, of New York, of which we present a brìef notice. In 
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ÌhÌ8 regpilatmg apparatus, the oonnectmg rod of the stopfor shutting 
off steam is set goingby aii eccentric, wiiich is capable of varying ita 
eccentricìty aoeording to the action of the Gpvenior. 
X The regulatìng portion of this apparatus is applìed- to the prin- 
cipal axle, whieh is tumed by the main crank. Oq this prinoipal 
axle a pulley is fixed, over which a strap passes, that embraces 
another, which is fastened on a small azle plaoed above^ and parallel 
to the prinoipal axle. The smaU axle has a bevel wheel which moves 
on another fìxed to the yertical rod of a conica! pendulitm, this rod 
tnming in a socket and coUar fixed on the fnmewarkf which also 
supporta the gudgeons in whi(^ the asde tums. Lastly, a pulley of 
greater diameter than the first is attacbed to the small a^e, and from 
which proceeds a atrap, that seta the whole regulatìng macbànery in 
motion. 

With the ordìsary G^vemor, when the velodty ehanges, the balla 
rìse or ùJl, thus closing or opening the throttle vaìve. The motion of 
the engine ia thua brought back to its normal state ; but the balla 
return vexy soon to their former position, and the advantage is thua 
only temporary. This defect aeema to be absent in the arrangement 
of M. Luttgeaa, becauae the adjuatment of the eccentrìc to a varia- 
tion of velodty does not ceaae until the balla bave oceupied their 
proper poaition in a graduai and continuoua manner. 



UBWUr'B PATENT STBAM-BirGIirE. 

This Engine embracea aeveral improveioenta, which bave been 
aubsequently made by the inventor, and which, from their novei and 
curioua character, are exciting a good deal of attentionamong'en- 
gineera. With bis present arrangement» the inventor haa in view 
four principal objecta, whidi are undoubtedly of immense practical 
importance. They are aa followa : — Fùrat, putting the aame ateam 
and water back again into the boil^, not reduoed below the boiling 
point, wìthout the aid of the extra machinery ; seccmd, producing a 
vacuum behind the piston, at both atrokes, without the ordinary 
sized air-pump ; third, having the advantage of working high- 
pressure steam ; fourth, having also the advantage of posaesaing 
always a clean boiler, in which no depoait of silt, ftc., can take 
place, ap that the rapid wear of tubes and boiler aurface, ariaing £rom 
the employment of impure or salt water, ia obviated. A necessary 
consequence of the firót of these would be that but little, if any, 
addìtional water would be required to keep up the aupply to the 
boiler after it was once sufficiently fed, and «the quantity of the fuel 
required by the fuxnace wouldy of courae, be comparatively small. 
We bave aeen the amali engine-whìeb ia conatructed by Mr. Urwin, ac- 
cording to hia improvementa, running, whenunloaded, at exceedingly 
high velocitiea ; thereby proving that netwithatanding the aeeming 
incongruity of bis arrangements with the lawa which are generally 
believed to govem the action and condenaation of steam, there ia 
much in the present invention which deservea the careful scrutioy of ex- 
perimental engineers. Undoubtedly, the main principle of the invention 
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Ì8 an excellent one — yìz., that of securing a considerable portion of 
the steam, that fiUa the cylinder at each stroke, before the passage ìb 
opened to the cold- water condenser, in order to return ìt as water to 
the boiler at a temperature far above 100% which is that of the 
ordinary feed- water of condensìng engines. — (The detaìk, with illus- 
tration, in the Mechanica* Magazme, No. 1609.) 

OAUSES OF BOILER EXFLOBIONS. 

At the last meeting of the Brìtish Association, a communication 
was read from Mr. Sewell ** On Boiler Explosions/' — which gave 
rise to a diBcussion on the causes of such explosions, and on the 
effect of percussion in weakening the strength of iron, in which Mr. 
Faìrbaim, Mr. Boberts, Mr. Hopkinson. Mr. Oldham, and other 
members took part. Mr. Fairbaim said, that, so far as bis experi- 
enee went, the explosions of boìlers generally occur at the moment the 
engines start ; in consequence of the sudden generation of steam by 
the increased motion given to the water. With respect to the 
weakening of railway axles by use, he conoeived that e£fect to be 
produced rather by the continuous bindings of the metal, however 
small they may be, which givo a set to the fibres and increase thè 
liability to break. Boiler- plates are àlso frequently injured by the 
operation of punching for rivettìng. Mr. Roberts attributed boiler 
explosions in most instances to the defective construction. He was 
of opinion that in rivetting boiler-plates the rivets are seldom made 
largo enough, largo rivets being much stronger than small ones. Mr. 
Clay said uie crystalline structure of wrought iron acquired by long 
continued percussion might be restored to the fibrous state by re- 
heating. Mr. Oldham considered it would be of advantage to reheat 
the axletrees of locomotive engines after they had run for some time, 
so that the fibrous structure, £rom whatever cause it was rendered 
crystalline, might be restored. Mr. ^Boberts was not disposed to 
admit that any change is produced in the quality of iron by wear. 
If the iron were of good quality and perfect at first, it would remain 
so tiU it was wom out. Me observed that bars of iron are frequently 
different at their opposite ends, for whilst one is tough the other 
may sometimes be broken with a slight stroke of the hammer. 

Mr. H. Dircks reada paper " On the Prevention of Boiler Explo- 
sions.'' The pian Mr. Dircks proposed is to bave a pipe leading fìt>m 
a cìstem of cold water pass through the boiler, whiLst the stop-cock 
that opens the passage is to be kept dosed by a chain witlun the 
boiler, and in which chain one link is made of fusible metal. 

In the discussion that took place there was a strong opinion ^ex- 
pressed agunst the use of fusible safety-plugs, which hstd been gene- 
rally abandoned, and the proposed modification of them was not 
considered to be a material improvement on the pian that has been 
found inadequate and inconvenient. — AthenoBum, No. 1405. 

NEW ENGHTES, STEAM, AND AIR. 

Mr. Thibbets, of Washington (U. S.),has invented a Steam-Engine, 
the peculiarìty of which is, that it has no boiler, but at each stroke 
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of the engine a amali quantity of oold water is forced through a small 
generatore oonflisting of aQ inner and outer cylinder, the water occu- 
pyìng the space between, and thas becoming heated into steam. A 
hot-aìr engine has lately been patented by Mr. Philander Shaw, of 
East Abington, Massachusetts. The cylìnder is an osoillating horì- 
zontal one. The air-pmnp takes in air from the compressor, where 
it is main t ai n ed at 601b8. on the square inch: from this it is admitted 
into the tubes. The heater is composed of a series of tubes forming 
a coil, connected with a perforateci rotating top piate, moved round 
by the yibrating beam. This heater gives time for the air to he 
heated. The hot air, after acting upon the piston, is employed to 
feed the fire, thereby effecting a considerable saving in fuel. It is 
intended to have a stream of cold water circulating through the com^ 
pressor, so as to carry oS the beat of air de^eloped by oompression, 
and thus bave the air in as condensed a state as possible when it 
enters the heater. The engine, it is alleged^ has been approved of by 
several scientific and practical engineers. 

ooodlbt'b nbw hotivb àoent. 
In a communication to the Mmvng Joiumal on bis patent for 
" ImproTements in Eng^es to be worked by steam, air, or air and 
water combined," the patentee says : '' You will observe tJiat it is not 
proposed to create a motivo power, but to deal with the powers that 
he, differently than by the pian hitherto adopted, — ^that instead of 
boìling the water for steam, in order to give the water elasticity, I 
propose to take the elements of water and air in their naturai state, 
and to mix them in a Tessei by means of the doublé acting force-pump 
DQCommended in the cases of the locomotivC'engine, and in draining 
and purifying mines. A more effective motiye agent will in this way 
be attained to start the engine in a tenth of the time, with less manual 
labour than is required to trim the coals and supply the fumaces of 
Bteamboats with fueL You will observe from the specification of a 
pian of an atmospheric vacuum valve to be fixed to the ends of the 
cylinder oovers of steam, air, or water and air combined engines, to 
prevent recoil frt)m the vacuum, which necessarily takes place when 
engines are worked by impulses, and the motive agents cut off during 
the travel of the piston. " 

POBTABLB STBAM TBAYELUNO OBANB. 

At the Birmingham Institution of Mechanical Engineers, a very 
interesting paper has been read by Mr. W. Fairbaìm, of Manchester, 
descriptive of a newly-invented Steam Travelling CSrane, the con- 
struction of Messrs. Dunn, Hattersley, and Co., of that city. The 
advantages proposed by the new crane were, that the steam-power 
travels with the traversing carriage, and does not require any 
longitudinal shafts or bearings, the machine dosely resembling the 
general appearance of the ordinary travelling cranes, oòmmonly 
used by masons and contract^rs. The longitudinal way, transverse 
carriage, and crab, are arranged in the ordinary manner; while 
the steam- engine and boiler, with the drìving gear, are supported 
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on a platform at one extremity of the traosverae carrìage, being fixed 
io it, and trayelling with it in a longitadinal direction whenever so 
required. The Steam Trayelling Grane which formed the snbject 
of the paper was designed for the contractors for ihe Girand Tnink 
Bailway d Canada, Messrs. Peto, Brassey, and Betts, and intended 
to be employed in the construction of the works of that railway, and 
ìB, in effect, a new application of the portable steam-engine. A 
pair of small direct-acting horizontal high- pressure steam-engìnes 
are secured to the main timbers of the traversing carrìage, the 
boiler being constructed for buming wood, the cheapest and most 
abundant Canadian fìiel. The tubes are made of soìid copper, 
without seam or joint, so that the acid from the wood shonld not 
corrode them. The engine and boiler, with the drìving gear, are 
protected from the weather by a cabin, constructed of l^ht fì^ome- 
work, and covered with a corrugated iron roof, so as to render the 
machinery complete. It was stated at the meeting that the cost of 
the whole was 5502. including the engine and boiler, but exolusive 
of the timber-work for the frame of the traveller platform and shed 
over the engine, v^ich were not sent out, and would be supplied 
in Canada. The estimatéd expense of the entire could not exceed 
650Z. The orane was intraided for lifbing 10 tons, and moving that 
weight in any position; it would, howerer, take more. — Builder , 
No. 619. 

HOW'S ENGims-BOOM TBLEOBAPH. ' 

Thb absurd and dangerous methods generally employed for 
transmitting commands from the captains of steam-veesels to the 
engìneers, have not as yet been superseded by a more rational 
practice, and any such attempt as the present will consequently be 
regarded with some interest. The principio of this Apparatus is 
merely that of communicating by very sìmple gearìng, consisting of 
a vertical shaft and some wheel-work between a dial on the captain's 
gangway, and another corresponding dial, fumished with an alarm 
beli, and placed in a conspicuous pa^ of the engine-room. Every 
tum of ùiQ captain's dial will cause the beli to strìke, and thus caU 
the attention of the engineer to the particular signal. The Engine- 
Boom Dial is covered with a case, in which is an aperture birge 
enough to aUow only one signal at a timo to be seen. Whenever 
the captain wishes to givo directions to the engineer, he moves his 
dia! until he brings round the required signal, the beli strikes, and 
the engineer, lookmg up, sees the words of command through the 
aperture of IJie engine-room diaL — Artiza/iii, 

USB OF OUTTA FBBCfHA AKD CAOUTCHOUC KIXED WITH OILS AS 

LUBBICATINO AGBNTS. 

M. NiOKELS has patented a number of mixtures of fats with 
Gutta Percha and Caoutchouc for Lubrìcating Machinery. His 
process consists in roUing these ma^^rials into thin sheets, which 
are placed in a quantity of oil sufficient to cover them, and are then 
heated until they are dissolved, the remainder of Óie oil and fat 
being then added, and the whole mixture well stirred. 
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No. 1.— 200 ibs. of pAkn oQ Or No. 2.-200 Ibs. of palm oil 

66 „ Ishoil 100 „ Mi Gii 

40 „ tallow 16 „ caoatchono 

16 „ oaontohono 16 „ ^ttaperoba 

16 ,, gattaperchA ' 280 „ dajortolcpowder 

"No. 3. — A better land qfMadwM oil. Or No. 4i. — A better wnd morejLuid oil 

20é Ibs. of flah oil 210 Ibs. ot fish or other oil 

10 „ caoutchoao 14 „ caoatchoac or 

10 y, ^ttapeicha gotta percfaa. 

— Bep. ofPat. InvenHont. 

BTBAM-HAHHXBS. 

Mb. T. SuMNKBy of Paterson (U.S.), has patented the means 
under whìch he varìes the direction of the blow, employìng for th&t 
purpose a hìnged or rocking guide frame for the hammer to descend 
in, with a lever to direct the descent, which he does not claim. Mr. 
W. Bigby, of Glasgow, has patented some improvementB in Steam- 
hammera, and Pile-driving machinery, by which he chùms the use 
in those steam-hammars in which the steam is used to raise them 
only, of a hammer-block, in the fòrm of a ram or plunger, passing 
through stufi&ng-boxes, so that on the steam being admi^ed into the 
cylinder, its pressure will raise the ram to the required height> and 
the ram wiU £edl by ita own gravity, guided by the cylinder and 
stuffing-bozes. In those hammers in which the steam is used both 
to raise and depress the hammer, he claims a i&ethod of Tn«.lring 
the ram work through the bottom only, so that the top of the ram 
forms a piston for the steam to act upon, both in its ascent and 
àdBo&ìi,^£v4lder, No. 600. 



LUBBIOANT FOB HAOHINBBT. 

Mb. W. Little, of the Strand, has patented cerfcain improve- 
ments in the manufactore of Lubrìcating Matters. The invention 
is thus described in the patentee's daim : — ** The oombination of the 
coal oil, or a heavier oily product, resulting firom the second distìlla- 
tion of bìtuminous coal, or a matter that will so produce a like oil, 
wilh a saponified vegetable, animai, or fish oil, or fat ; ànd whether 
the coal oil be combined with the vegetable, animai, or fish oil, or 
&t, after or during the saponifying process ; the said composition 
being intended as a lubrìcator for machinery. 

bobin oil fob lubbioatino maohinebt. 
Patev and Buran reoommend the oil obtained by the distilla- 
tion of common rosin with from 5 to 10 per cent, of quick-lime, as a 
good material for greasing machinery. Ab it is generally slightly 
acid, even when distìlled with lime^ it is recommended to add from 
2 to 5 per cent, of lime or magnesia to the cold oil, which imites 
with the free acid, and gives the whole mass the consistence ai 
butter» — Pol^ftechnisches Oentralblatt, 

FULVEBIZma MAOHINB. 

Thb machine is for the purpose of Pulyerisdng Sugar, Gum, and 
other Substances, which cannot easily be ground wi&out clogging. 
llie inrentor, Mr. Chase, of Boston, Massachusetts, is a manu- 

b 2 
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facturer of confectionary npon a large scale in the United States, 
and the above is one of a serìes of machines which he has invented 
for business purposes. 

The machine consists in a novel and ingenious application of 
stampers afiixed to a revolving piate attaché to the centrai shaft, 
and acting within a cìrcular chambeTi or mortar. Within this 
mortar is a circular dish, which occupies the centre space, and is 
fumished with projections, or wings, on its edge, which divide that 
part of the mortar nearest its outer edge into a nnmber of rotative 
cells, or chambers. In each of these ceUs one of the stampers is 
placed. When the machine is set in motion, the stampers and dish 
are carried round together, and the former are altemately lìfted and 
dropped by means of the gearing and cams placed around the centre 
shaft. Each stamper thus makes eighty beats, during a single revo- 
lution of the shaft. The ceUs are fed by the hopper through the 
spout inserted into the side of the mortar, and, having made one 
revolution, are emptied, through another hole at the bottom of the 
mortar, into the boltìng sieve placed in the ohamber beneath the 
hopper. 

There is one peculiarity in the action of the stampers in this 
machine which deserves notice. The sides of the cells m which the 
pounding takes place being oonstantly in motion, the material to be 
pounded is carried round by them, and pushed along or tumed over 
upon the fixed piate which forms the bed of the mortar. By this 
action a fresh surface is constantly presented to the blow of the 
stamper, and the ingredients to be pounded never can get beaten 
into a hard, compact mass, as is often the case with fixed stampers, 
and thus a very large amount of their powder is rendered ineffisctìve. 

The machine has just been provisionally protected by patent in 
this country. — Journal of the Society ofArts, No. 74. 

SUSPBNSION-BBIDOE AT OHTCTiBKA. 

A SusPBNBiON-BBiDaE over the Thames, at Chelsea, is now in 
course of construction for the Òommissioners of her Majestys Works, 
under the superintendence of Mr. Page, their engineer. It stands 
nearly midway between Yauxhall and Battersea-bridges. For the 
founciations, piles of elm-timber, averaging 13 inches square, are 
driven at intervals of 3 feet, on an average 28 feet below the bed of 
the river, enclosed by a strong cast-iron casing, 88 feet in length, 
and 19 feet in width, with curved cutwaters. This iron case con- 
sists of piles and plates driven into the bed of the river — ^the piles to 
a depth of 25 feet, and the plates 20 feet below the low- water line. 
These piles are driven at eveiy 9 feet : the metal is 1 inch thick, and 
the plates are cast with ribs 6 inches deep, and bave projecting pieces 
arranged to fit into the grooves of the piles: this casing forms the 
outside of the piers ; it rìses 7 feet above high- water, and is sur- 
mounted by a moulded cast-iron curb. From Sie depth of the piles 
and plates below the bed of the river, it prevents the water ever 
undermining the foundations. The elm hearing piles are cut off at 
» level of 2 feet above low water, and are secuxely tied together 
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transversely and longitudinally, by ìron bars, bolted to every pile. The 
loose ground between the piles is scooped out, and the entire space 
filled to the top of the piles, with concrete, oonsisting of five parts of 
gravel to one part of blue lias lime : upon this concrete, two layers of 
thick Yorkshire stono landings are bedded, care being taken that no 
void is loft between the under surface of the bottoni layer and the 
concrete, butthat the stones shall bear equaliy over the whole founda- 
tions. This forms the floor upon which the towers of the bridge are 
to be erected. ' 

The towers are of cast-iron columns, 10 inches diameter, firmly 
braced and tied together, and are to be enclosed in an ornamentai 
casing, partly of wrought and partly cast iron. The space between 
the £rame-work and the cast-iron casing of the piers and foundations 
will be filled in solid, with concrete, and upon this wìll be a layer of 
Bradford landings forming Uie floors of the piers. The chains will 
be carried over the towers on saddles, moving on rollers, 6 inches 
diameter, placed on a horizontal bed, and secured to the abutments 
by moorìng-stones, from which spring strong brick arches, which 
sustain the weìght of the concrete, forming the interior of the abut* 
ments. The mooring- stones likewise bear against the side walls, so 
that the whole weight of the abutments is made effective in counter- 
acting the pulì of the chains. The roadway is to be formed of 
wrought-iron girders placed transversely at every 8 feetof the bridge, 
suspended to the chain by iron bars 2 inches diameter, and diagunally 
braced with smaller girders of similar construction, upon which rest 
the roadway-plates, and upon these the pavement forming the road. 
The footpatìis are to be placed outside the chains, and supported at 
distances of 8 feet by wrought-iron cantilevers bolted to the trans- 
verse girders of the roadway. Between the footpaths and the road- 
way a wrought-iron girder 6 feet deep, and rising about 8 feet above 
the roadway, will run the whole lengtii of the bridge, stiffening the 
roadway, and preventing that tremulous motion to which su^pension 
bridges are so subjected. 

On each abutment two ornamentai lodges are to be built, in cha- 
racter with the architecture of the towers, and will serve as habita- 
tions for the toll-men. 

In each tower there are staircases leading from the roadway to the 
piers, which will serve aa landing and embarking places for the pas- 
sengers by the steam boats. 

The foUowing are the prìncipal dimensions of the bridge : — 

Length from face to face of tbe abatments at high<water line 700ft. 

Distanoefromcentretocentreof the towers 352 

Spanof centreopening 348 

Deflection of ohaans 29 

Distance between the chains 32 

Total wìdthof bridge 47 

Headwayat the oentre of bridge abore Trinityhigh-water mark 21 

There is much novelty in the construction of the foundations. — 
The Bvàlder, No. 583. 

THE PBOFOSED WE8TMINBTEB BRIDGE. 

This Bridge is Gothic in design, to accord with the Houses of 
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Parlìament, and* consista of seven openings. The first arch on each 
side is 95 feet in span, with a rise of 16 feet from Trimty dcUitmj 
the second 105 feet, with a rise of 17 feet 6 inches; the ti^ìrd, 115 
feet 3 inches, with a rise of 19 feet ; and the fourth, or centro arch, 
is 121 feet in span, with a rise of 20 feet. The low water line is 
18 feet below Trhiity dattm,. On the Surrey side there are also 
two small Und arches. Including these, the whole length of the 
bridge may he called 914 feet. Tlie width of the bridge will be 85 
feet, including the parapet on each side. In the construction of the 
foundations the engineer proposes to avoid the use of caissonB. Screw 
piles will be driven at intervals of 5 feet irom centre to oentre, to 
form the outer line of each pier ; iron sheathing will be introduced 
between these to make an inclosure, and the loose ground is then to 
be dredged out from within it. Timber piles are then to be driven in 
over the area so inclosed at intervals of 3 feet one way and 4 feet 
the other, from centre to centre, and concrete wiU be filled in 
between them. On the top wìU be placed two layers of 64nch land* 
ings and granite slabs, and on these will be built the pier, rising 
2 leet above Trinity dattmi, to receive the iron superstructure. The 
headway in centre opening, 20 feety will be about 5 feet less than in 
centre opening of the presdnt bridge, and the roadway, nearly level, 
will be 10 feet lower. The new bridge will occupy some of the site 
of the old bridge ; and, as it is proposed to use the latter durìng the 
construction of the new bridge, part of the width of the latter will be 
put up first, and this will be made fìt for temporary use before the old 
construction is taken away and the remainder of the new work put 
up. Our readers will remember that the tenders varied from 305,000^. 
to 201,0002., for whichsum the bridge is to be built by Messrs. Mare. 
The contract for the supply of ali the granite required has been taken 
by the Oheesewring Company. 

A correspondent ^f the BwUder wrìtes : The sul»nerged portions 
of the Works of this bridge are now being carried on with energy, 
whenever the low state of the tide allows of it ; and even during 
the ni^rht when the tide is fftvourable, the men are at work, with- 
out any means being provided to give them the necessary Ughi 
to carry on their operations. I would remind the persons who are 
connected with the undertaking, that during the time that some 
public Works were being executed in Paris, not long ago, the workmen 
were compelled to work ali night. Two stages were erected, one at 
each end of the works, and opposte to each other, with lai^ lanterna 
of weather-boarding at the top, and open on the side, towards the 
Works. At some considerable elevation within these the electric-light 
was employed, combined with very powerful reflectors, and the result 
was completely successful, the whole works being rendered as light as 
day. Now, it is particularly desirable for the safety of the men em- 
ployed on Westminster-bridge, to bave as much light as possible.' 
The above may be erected at a very smaU cost, and would materi^dly 
expedite the construction of the bridge. It might, if quite successful, 
be used alterwards for lighting the bridge. 
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PBBVENTION OF 8BIFWBB0E BT LIGHTNIKO. 

GoFiES of papera relative to ** Shipwrecks by Lighining/' as pre- 
pared by Sir Snow Harris, and presented by lum to the Admiralty, 
bave been published by order of Parlìament. A short summaiy prefixed 
to the details adduoed on the subject gives some interesting informa- 
tion. Some idea may be formed of the destructive eflects of lightning. 
when 280 instanoes are particularì2sed in which shìps of the Boyal 
Navy alone were damaged by ** the misparìng action of the electrìcal 
discharge." The cases quoted happened, for the most part, between 
the years 1790 and 1840, and included 106 ships-of- the-line, 70 
frigates, 80 sloops and brigs, 2 schooners, 7 cuttera, 5 sheer hulks, 
5 ships in ordinary, and 5 steamers (2 of iron), thus showing that no 
class of vessel escaped. The damage or destruction involved the 
masts, rìgging, and sails, includìng the injury of at least 185 lower 
masts and 150 topgalhuitmasts. In one-eighth of the cases the 
vessels were set on fire by the lightning in some part of the masts, 
sails, or rìgging, and, in some instances, were serìonsly damaged in 
the hull The total loss to the comitry in material oould not bave 
been far short of 150, 000^ Upon these cases alone, and, taking into 
account every contìngency and the number of ships at sea, it is 
shown that the public expenditure on account of damage done to the 
navy by lightning would, on a moderate estimate, be from 70002. 
to 10,0002. a year on twenty-three years of the war, between 1792 and 
1815, and from 10002. to 30002. a year upon twenty-three years of 
the subsequent peace. The loss of life caused by lightning is also 
very great and very deplorable. Nearly 100 seamen were killed, 
more than 250 dangerously hurt, and fuU 200 stnick down on the 
decks, sometùnes 20 to 40 at a tùne. The immediate consequence 
of ali this was occasionally to place the vitsd interests of the country 
in considerable perii. Ex. gra., the Olory, one of Sir R. Oalder's 
fleet, was crippled by lightning in July, 1805, just before eìicoun- 
tering the enemy off Cape Finisterre; the Guerrière fought the 
great American frìgate ConstUvlion, in 1811, with a mainmast 
ìnjured by lightning, and the Dvke was actually disabled whilst in 
action during the attack on Martinique ; in short, within six years 
(1809 to 1815) no less than 40 saìl-of-the-line, 20 frigates, and tO 
sloops were so crippled by lightning as to become plaoed for a time 
hors de combat, and nearly in every case obliged to go into port to 
refit. The recorded instances as to the efiécts of lightning in the 
merchant navy are declared to be quite appalling ; at least 18 shìps, 
vaiying from 300 to 800 tons each, are known to bave been totaJly 
destroyed by this terrible agency within the last twenty years, and 
some of the instances adduced are most painful. 

The report of the Admiralty goes on to notice the inventìon of Sir 
Snow Harris for the systematic use in ships of capacious and per* 
manently fized conductora of electricity. On the faith of originai 
researches the inventor was led tó disoard the prevalent notions 
relative to the nature and operation of the electrical dischaige exhi- 
bited in the form of lightning, and at length came to the elementary 
resttlt (from an immense induction of fiskcts) that ''what we com- 
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monly cali lìglitDing is an explosive form of action of some uiiknown 
naturai agency when forcing a path, as it were, through matter the 
constitution of 'which is such as to resist ìts progress, as, ex. gra., 
atmospherìc air, glass, pitch, wood, &c. , while, in falling upon other 
kinds of matter, such as the metals, the constitution of which is such 
as to oppose hut a small resistance to its progress, the esplosive form 
of action termed lightning is no longer apparent, hut is converted, as 
ìt were, into a sort of comparatively quiescent current, the espansive 
force of which is always in some du'ect ratio to the resistance offered 
to it.'' The dominant law determining the course of a stroke of 
lightning is altogether dependent on this great truth. Ali kinds 
of matter are, in respect of any pecuhar specific attraction, alike in- 
different to electricity ; hence the common notion, which considera 
and covers up every piece of metal as an attraction, and hence a 
Bouree of destruction, is a vulgar error. On the contrary, smooth 
metal is the greatest safeguard against lightning, because, as already 
shown, it o£fers but little resistance to the course of lightning, or, in 
other words, it is the most efiicient conductor. Acting on this 
prìnciple, the system as now applied in her Majest/s ships is as 
follows : — Lines of metal are incorporated with the severa! masts 
throughout their whole length, from the truck aloft to the heel of the 
lower mast ; the lines consist of copper plates, in series of lengths of 
about four feet, varying from I4 to 4 inches in wìdth, and from 
l-16th to l-18th of an inch in thickness. These plates are every- 
where parallel, and so fixed and arranged as to secure a continuous 
line of material, calculated to yield to any flexure of spars without 
disturbing the line of conduction. The plates are secured in shallow 
grooves, ploughed out of the aft sìdes of the spars ; they are tumed 
round the several mastheads, so as to unite with the metallic lines 
on the next mast, through the caps in which they are supported ; 
the pl&tes are finally tumed round the heel of the lower mast, and 
rest upon simìlar plates, which surround and envelope the step ; 
these again unite with olJier similar lines of metal, connecting ali the 
kelson bolts driven through the keel to the copper sheathing outside 
the ship. Similar Hnes of metal pass transversely under the beams 
from the points of the deck in which the masts are placed to the sides 
of the ship, and there unite with the iron knees and bolts driven 
through the planking and framework to the copper expanded on the 
bottom ; these transverse lines of metal unite with the hnes of metal 
on the masts, as they pass into the ship. Thus, the whole fabric may 
be considered, in an electrìcal senso, as one uniformly conducting 
mass, so that when a ship is struck by lightning, the explosive form 
of action vanishes, and the discharge has unhmited room of expan- 
sion or play in ali directions. This permanent system obviates ali 
the defects of the old ships' conductors, and is very superior to the 
partial method of applying small wires, or chains, as riggìng, from 
which it essentially differs. Ih 1880, the Admiralty oniered Sur 
Snow Harris's invention to be tested by experiment, and a naval and 
Bcientific commission reported unanimously in ìts favour in 1840. 
Further trìals were made to make assuranoe doublé sure^ but in 
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1842, the Admìralty resolved io act on the report of the commissìon ; 
and from that time Sir Snow's pian may be consìdered as havìng 
been fully adopted into tìie pubhc service, after a^ general trial of 
twenty years and npwards. About forty cases are recorded of 
Queen's ships preserved by Sir Snow Harrìs's plan> the details of 
-which are interesting, but too long for citation. The savìng to the 
public exchequer upon the few cases recorded could not bave been 
less than 20,0002. or 30,0002. , on a moderate computation. Private 
shipowners bave begun to adopt the same method, which bids fair 
to extend abroad. Baron Dupin has attested the merit of the inven- 
tion ; and the Beport concludes with the deduction that the Boyal 
Navy is completely secure at ali times, and under ali circumstauces, 
from the effects of lightning. 

LiaHTNINa OOKDUCTOBS FOB SHIPS. 

Ms. B. B. FoRBEB, of Boston, has proposed a modification of Sir 
W. Snow Harrìs's Oonductor. It consists simply in leaving the 
masts at or near to the eyes of the lower rigging, and coming down 
by one of the shrouds on each side, by a system of tubes and sockets 
in connexion with a conductor fixed to the side of the ship. By this 
process, the interior of the ship is avoided, and a simple yet fixed 
conductor is applied, by which the electrìc fluid is carrìed off; a ship 
can be fitted as well ^oat as on the stocks, and as well loieided as 
when empty, and the moderate cost brin^s it within the range of the 
general ideas of shipowners. The usuai chain, or link conductor, 
used in the navy, and in some merchant ships, is good as far as it 
go€8, but being veiy liable to derangement, by reason of the strains 
and jerks to which it*. is subject, it is not generally adopted, and 
does not meet the requirements of a permanent conductor. A 
copper wire of 1 1-6 of an inch in diameter, is good as far as it goes 
too, and the same may be said of a wire no larger than a piece of 
twine, or not larger than sewing silk. A small wire will carry off a 
small discharge of electrìcity harmlessly to the mast and ship, but it 
will fuse in the operation, leaving the mast unprotected. Now, it is 
desirable to bave a conductor permanently fixed to, and incorporated 
with, the masts and bull of a ship, so that a heavy discharge will be 
as easily carrìed off as a small one by a amali wire. The conductor 
which Mr. Forbes has patented will do this if it has sufiicient surface^ 
and is thoroughly fitted. — 8ciemti{fic America/n, 



LIGH'rKINO BODB. 

At a late meeting of the Franklin Institute, Dr. Band exhibited a 
model of the form of Lightning Bod proposed by Mr. J. L. Gatchell, 
and explained that no novelty was claimed for the rod, except the 
combination in one of ali the means which experìence and theory had 
shown to be most effective in produdng tiie required protection. 
The rod tenninates above in a platina ppint» secured upon a similar 
point upon the rod itself, and surrounded by abrush or row of copper 
poìnts (as proposed and applied by Dr. Hare), pointing outwards at 
an angle of about 45°, and secured at their bases into a ball of zino 
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screwed or soldered upon the rod ; thÌ8 combination of metals being 
used to prevent the rustìng of the copper. The separate joints of the 
rod are to be Becared by screwìng, and pass through fflass insulators 
(not, as the ìnventor states» from any impression of the practical 
unportance of such insulation, but in deferenoe to the time-honoured 
prejudices of the people). At the lower end, again, the rod ter- 
minates on the level of the ground in a zinc ball, from which a num- 
ber of copper rods pass down to water. This arrangement being 
adopted to preyent the rusting off of the rod, which not unfrequently 
takes place where iron is used just below the surface of the ground. 

LnjHTNING CONDUCTOB FOB 0HIMNBT8. 

Mb. Nasmtth has described to the British Association, a 
Lightning Conductor for Chimneys, whidi he conceived affords more 
perfect insulation, and is therefore safer than those in common use. 
The present practice is to fix the conductor outside the chimney by 
metaìl holdfasts, by which means, durìng severe thunder-storms, 
chimneys are often damaged by the lightmng entering at the points 
of attachment, and displacing the bricks. In the method of fixing 
the conductqr recommended by Mr. Nasmyth, the metal rod is bus- 
pended in the middle of the chimney by branddng supports fixed on 
the top. A conductor of this kind has prored efficient in storma 
which had severely injured other chimneys in the neighbourhood that 
were protected in the usuai manner. An experience of eighteen 
years had tested the superiority of the pian. 

Professor Faraday, on being called on for bis opinion^ said that he 
recommended that lightning conductors shoidd be placed inside 
instead of outside of aU buil&gs. He had been consulted on that 
point when the lightning conductor was fixed to the Duke of York's 
Pillar, and he advised tiie placing it inside ; but bis advice was not 
taken, and the rod was fixed outside, to the great disfigurement of 
the colunm. Ali attachments of metal to or near the conductor are 
bad, unless there be a continuous Une of conduotion to the ground. 
He mentioned the instance of damage done to a lìghthouse in con- 
sequence of part of the discharge of lightning having passed from the 
conductor to the lead fastenings of the stones. The practical ques- 
tion for consideration by the Mechanical Section was, how far 
they could safely run lead between the stones of such a structure, 
for if it were done partially, leaving a discontinuous series of such 
metallic fastenings, there would be great danger of the stones being 
displaced by the electrìc discharge. When such fastenings are used, 
care should be taken that they are oonnected together and with the 
earth by a continuous metaUic conductor. Some persons conceived 
that it is desirable to insulate the conductor from the wall of a building 
by glass, but ali such contrivances are absurd, since the distanoe to 
which the metal could be removed from the wall by the interposed 
ìnsulator was altogether insignificant oompared with the distance 
through which the lightning must pass in a discharge from the clouds 
to the earth. On being asked whether a fiat strip of copper was not 
better than a copper rod. Professor Faraday said the shape of the 
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oondnctor ìs immateiial, provìded the substance and qualìty of the 
metal are the same. 

BTBAM aUPEB&IEDED. 

An ìngenioTU SwedÌBh mechaniciaiiy Mr. P. Lagergren, has in- 
vented a new Power-engine^ intended to supersede Steam. The 
moving force ìa the pressure of the atmosphere, which acts on a 
vacuimi m a copper reseryoìr oomiected with two cylinders proyided 
wìth pistons^ as in a common steam engìne. The Yacuum in the 
reservou' is produced by the admission of a certain quantity of alcohol 
and of atmospheric air^ each timo the machine makes a stroke. Ex- 
plosiye air is hereby produced, is fired at each tum, and ìnstantly 
bums away ; and one of the pistons being at the same time opened, 
an atmospheric pressure is obtained equal to 15 Ibs. on the square 
inch. This machine is light and simple, and ita fuel (alcohol) takes 
little space. 

DIBBCT-ACmON BOBEW ENOINES. 

It is gratifying to find that some, at least, of the engineers of the 
Koyal Navy are not behind others of their class, in effecting improve- 
ments in screw propulsion, as the preaent invention sufficiently proves. 
The designers of this arrangement do not claìm great origìnality, their 
object being to bring together the best parts of aU the known engines 
of the most eminent manufacturers, and to arrange them so as to obtain 
connecting rods of greater length than any heretofore employed in 
Buch engines, and so as to admit of easy access to, and removàl of, 
any parts that may become deranged, while the space occupied by 
engines of their construction will not be greater than that ordinarily 
necessary. The inventors attach particular importance to the in- 
creased length of connecting-rod obtained, believing it to be indis- 
pensable to the ef&cient and easy working of the engìne, especially 
for high velocities. 

The cylinders are on the principio of Messrs. Maudslay and Field's 
double-cylinder direct-action engines for paddle<wheel steam-ships, 
but are placed horizontally instead of vertically, and with a difierent 
arrangement of the working parts, the cylinders having only sufficient 
space between tìiem for the introduction of the connecting- rod, the 
T-cross-heads and lower guides being dispensed with, and the pistons 
attached directly to cross-heads of the ordinaiyform. In tiiis manner 
great strength is combined with simplicity, and means of getting at 
tiie cylinder glands, guides, &c., while under way, as well as at each 
of the connecting-rod bearings, are afforded. The air pumps are 
fitted so as to givo easy access to the valves, the pump-rods being 
worked directly firom the piston. . The slides, of which there is one 
for each pair of cylinders, are themselTOS cylindrical, the interior 
poition forming the induction pipes, the exhaustion taking place from 
the exteriors of them. By means of the belt round the sHde casings, 
the required area of steam passage is obtained with a reduced travel 
of the valve, and a oommunication between the two cylinders is 
aSbrded, and thus the pressures on the two pistons are equalized^ 
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and the injurìous effects that mìght arìse through leakage are pre^ 
yented. The feed and bilge pumps are placed between the cylinders, 
and worked direcUy from the cross-head, and the expansion Talves 
are fitted to the end of the slide casing, wìth the slide- valve passing 
through its nozzle. The slides are worked by the link-motlon, and 
the arrangement of the starting-gear is such, that the engìneer is in 
direct communication with the stoke-hole, and thus has the engìnes 
and boilers both under his control at the same moment. The suilsbces 
favourable to the radiation of heat^ and those exposed to £rìction, are 
not greater than the corresponding surfaces in existing engines, but 
are less than in many now adopted for screw propulsion. 

The simplification of the arrangement of the working parta of screw 
engines obtained in this arrangement will be peculiarly favourable to 
the prosecution of examinations and repairs, giving ampie room for 
these, at every part of the engines^ and obviating the necessity of 
makìng the cylinders single and of very largo dimensions, a practice 
which it is very desirable to avoid, for largo cylinders^ when priming 
to a considerable extent, as is frequently the case, occasion great 
apprehension and anxiety, and at times cause considerable damage, 
by bending the piston-róds, splitting the cylinder-covers, &c. &c. 
We need scarcely add, that these engines will be found peculiarly 
applìcable to ali largo screw vessels, such as our steam-ships-of-the- 
line, and the Eastem Steam Navìgation Cllompany's monster ship of 
10)000 tons burden; — (For deta&, see Meckamc9* Magaame, No. 
1596.) 

NEW BEAFIMO-MACHINEB. 

One of *the prìzes for Beaping-Machines, offered in connexion 
wìth the Manchester and Liverpool Agrìcultuni Society's Show, has 
been awarded for Mr. Harker's ** Patent Beaping and Mowing Ma- 
chine, for cutting grass, com, &c., improved and manufactured by 
the exhibitor." It consìsts of a circular knife, four or five inches in 
breadth, with a serrated edge, fixed to a drum or cylinder, which is 
so largo that the knife will cut a breadth of five feet. Inside the 
drum is the necessary machinery and gearing to givo it a horizontal 
revolving motion, &c. It is fitted witii reverse motion, so that the 
knife can be thrown either to the rìght band or the loft. When the 
knife needs sharpening, it can be lowered to a*stone fixed within the 
drum, so that the machine is rendered self-sharpening. There i% 
too, inside the drum, a small wheel which regulates the knife for the 
height of the stubble. This reaper is drawn by two horses, in tandem 
hamess; and it may be worked by one man leading the horses. 
Durìng fifteen minutes the com reaper cut two roods ten perches. 
The com is cut, carrìed round, Mid laid in a continuous swath on the 
other side of the machine. Ali examination of the swath shows that 
many of the straws are cut a second timo just below the ear, by 
which, practically, no small quantity of good grain is wasted. 

OBIHSLET'S patent BBIOK and TILE MACfHINEBT. 

Mb. Gbimslet, a sculptor, of Oxford, has patented improved Ma* 
chinery for the manufacture of Brìcks, Tiles, I^pes, and Pottery ; th 
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first part of whicb oonsists of a mill for grìnding or pnggìng the clay, 
and cnishìng any stones or foreign matter that may be mixed with it, 
in order to render the clay more phutic. The top and bottom of the 
mill are composed of two fluted conical surfaces, the top oone being 
inverted; both the upper and under suifaces are free to revolve 
round a centrai shaft. Between the top and bottom surfaces and 
equidistant from them, he mounts one or more fluted conical rollerà, 
which are free to revolve roimd their axes only. Motion being com- 
municated to either of the surfaces, or to one of the conical rollers, 
ali the rollerà are caused to revolve round their axes, and to impart 
rotary motion to the top and bottom surfaces in a contrary direction. 
When the top and bottom plates are used, the top surfaoe has aper- 
tures to admit the clay, which is fed in through the top frame of the 
mill, while the imder surface has alao apertures or perforations through 
which the clay is pressed by the coni(^ roUers into a receiving-b^z 
under the mill, in which there is a scraper or coulter revolving, which 
presses the day out of the bottom chamber into the moiUds, or 
through dies fixed at each end of the press, either horizontally or 
yerti(»klly. Or he dispenses with the upper surfiice, and makes the 
lower one a fizture, the conical fluted rollers tuming upon shafts 
projecting from a centrai main shaft, an'H revolving wit£ it, the clay 
being pressed through perforations made between the flutes of the 
under surface. When the clay has been received into the receiving- 
box, it is pressed by another part of the machinery into moulds, as 
before deecribed ; and as soon as the pressure has been applied by a 
piston or pistons, a cam or eccentric motion causes the front of the 
mould first to recede and then to rise up, when the piston further 
advances, and presses the brick or other artide out upon a travelling- 
bed, which presents itself to the front of the mould, while a wire or 
other cutter is brought between the brick or other moulded articley 
and the back of the mould or piston, and thus cleàrs the one from 
the other. — (For details, with illustration, see Mech^inics* Magcusme, 
No. 1695.) 

NXW MUSICAL INSTBUMENT. 

M. Alexandbb, the well-known organ manufacturer, has invented, 
on a largo scale, a combination of the Harmonium with the Piano, 
producing effects which on the latter could never be attempted. By 
a simple pressure of the knee, for instance, an orvan-like prolongatìon 
of the tene is obtained, and tìie volume of sound is trebled with the 
greatest ease^ the tones of various other instruments are also success- 
fully imitated. In,a word, this new invention unites the advantages 
of àie harmonium with those of the piano, and avoids the dryness 
and woodenish tones inseparable from the latter. 

mabtin's imfbovbd jaoquabd maohinb. 
Mb. e. Lafobest, in a paper read to the Institution of Givil 
Engineers, after stating the very general application of Jacquard 
Machines to ali ornamentai weaving, descnbed the old madiine, 
and the manner in which the pattems were produced, by means of 
bands of punched cards, acting on needles, with loops, or eyes. 
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whìch regnlated the £gure. He showed, aJso, the great wear and 
tear to which these cards were subjected ; ìndeed, so much, that for 
the carpet trade, they were often required to be made of sheet ùron. 

In Martin's new Jacquard Machine, the object had been to sub- 
stitute for the heavy carde, a sheet of prepared paper, pnnched wìth 
gìven apertures, like the cards of the old machmes, but ìnstead of 
being a series of pieces 2i inches wide, laoed together, the punched 
paper fonned a oontinuous band, only j of an inch wìde, thus so 
dìminishing the bulk, that the weight of the new band, as oompared 
with that of the old cards, was in the proportion of 1 to 11. 

The method by which this desirable rwlt had been attained was 
then explaìned to be, chiefly by an arrangement, which pennitted 
the four hundred spirai springs on the needles, used in the old 
machine, to be disp^ised with, when, as a consequence, the force 
and wear and tear due to their resistance would be done away with, 
and fine and light wìres could be made to do the work of strong and 
heavy ones. 

In order to render this dear, one of Martin's machines, with a 
part of an old machina and bands of equal numbers of cards, under 
each system, were ezhibited 

The nezt point demonstra&d was, that like the bulk and weight, 
the cost of the cards, under the new system, woold be greatly 
reduced. 

It was shown, that by an improved system of punching machinery, 
the bands oould be cut from a design, previously perforated, at the 
rate of dOOO cards per hour, and any number of duplicates could 
be produced with equal celerity ; it was also stated, that by these 
means, when a paUem became Bushionable, any number of looms 
might be set to work on it, in about as many days as it had 
previously required weeks, under the old system. The price of the 
old cards was 6s. 9d. to 8s. 6d, and upwaids, per 100, for new 
sets, and 5s. 6d. for recuts ; whereas the new p^pcr bands would 
cost Is. per 100, and 6d per 100 for recuts. The comparison of 
cost of 3000 cards (an average band) would, therefore, stand thus : — 

Coflt. Weight. Length. 

£ «. d. 

8000 cards @ 6s. 9d per 100 10 2 6 90 tbs. 600 fb. 

8000 new bands @ Is. per 100 1 10 8} Ibs. 63 fL 9 in. 

In reference to durability, it was stated, that a band had been 

in Constant work for two yearo, although used on a heavy waìstcoat 

piece. • 

NEW STOOKIKO-FBAME. 

A Stockinq-Fbamb, on an improved principle, has been con- 
structed by Mr. John Goold, of Hawick. The invention is exceed- 
ingly simple and ingenious, and what is of importance, the old 
8to(Jking-frames wiU only bave to undergo not veiy ezpensive altera- 
tion to adaptthem to the improvement, instead of beine thrown 
aside as lumber. By the new method, the movements of the frame 
are lessened, the present circular motion being entirely done away 
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with. The frame is merely pulled forward and back again, the 
pressmg of the work going on at the same time by a brasa rod which 
passes over the needles as the work ìs brought forward. 

inW BTUFF rOB UPHOLBTBBT PURFOSBS. 

M. P. DuOANOSLy dyer and printer of Amiens, employs the articles 
made of different materialB known by the gen^c name of Utrecht 
velvets, suoh as Thibet satin, and in seneral ali those fabrics in 
which the pile or surfaoe is in goats' wooT, toproduce an ornamentai 
cloth adapted for a great many ptirposes. He applies to the velvet 
Burfaoe, by means of a machine or by blocks, a mordant or size, so as 
to indicate any desired pattern, and upon this he dusts some fine 
flocks, exactly as is done in preparing ordinary flock room-papers. 
The variety of pattems as to forms and colours which may be formed 
in this way is endless, and *some of them are of great elegance and 
beauty. Stamped velvets, consisting of a pattern stamped with a 
heated iron, bave been already in use, but the effect was not very 
good, as Htneee was no variety of colours, the pattems being pro- 
duced by a deadened suiface upon a brilliant ground, whilst by the 
method of Duoancel a fine rich uniform surface is produoed, with an 
endless variety of oolours. 

bowland'b patent labkl damfkb. 

In order to oontribute towards the removal of the evils arising 
from the general use of adh^ive stamps and g^mmed tickets, Mr. 
Owen Rowland has invented and patentod a simple and cheap Appa- 
ratus, oonsisting of a small vulcanized India-rubber vessel (or a vessel 
made of any otìber flexible material), with a piece of spenge fixed in 
a holder, inserted in the mouth of the vessel, so that when the latter 
is sque«Eed or compressed in the band, and the neck inserted in 
water, it fiUs itself in a few seoonds ; and whaiever, by use or other- 
wise, the spenge becomes too dry, the vessel is to be gently pressed, 
and the water will be graduaUy and perceptibly rorced into the 
sponge, the apparatus at the time being held with its orifice upwards. 
On wìthdrawing the pressure the water retums into the vessel, 
leaving sufficient moisture in the sponge for damping purposes. The 
damper may be left in any position when not in use, as the water 
will not of itself run out. 

The apparatus is also adapted for absorbing lìquids in surgical 
cases, and for damping oopying paper ; also for cleaning fine painting, 
mirrors, fto., as the water is doubly filtered, and ther^ore free from 
grit, &c. It would also be found vezy servioeable for use in schoola 
where slates are used. — Mechamc^ Magaaine, No. 1620. 



ABTIFIOTAL WHALEBOKB. 

XJndbb the name of WaUofin, M. Th. Yolker, of Meissen, in 
Saxony, prepares a substitute for whalebone, now gnidually becoming 
dearer, which has ali the elasticity of the naturai fish-bone, at the 
same time that it is not influenced by moisture, so that rods of itmay 
be steeped for any length of time in water wìthout becoming soft. It 
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may be polished, tumed, and bored, and reoommends itself espedally 
to umbrella makers by ita cheapness. — J)euttche Gev>erbe2eUvmg. 

ABTIFICIAL 8T0NB. 

Mb. Fbedebick Bansome, of Ipswich, haa patented an invention 
consìsting in the use of baryta, or salta of baryta, or any of the salta 
of lead, to neutralize the ìmpurities arisìng frani the soda employed 
when soluble Bilicate is used in the manu&.cture of Artificial Ston^ 
and also in exposing siich artificial stono to a bright red-heat in a 
suitable muffle or kiln. The effloreacence which is apt to arise from 
the stono under yariations of the atmosphere caused by the use of 
impure soda is thus^ it ia aaid, materially, if not entirely obviated. 

VULOANIZED STONE. 

An invention haa been patented for hardening the aoft stonea or 
the country. Specimens bave been exhibited of great hardness, 
susceptible of high polish, which preservo a aharp arrìa, and are 
atated to be proof against the altemationa of our climate, and to 
withstand, not only the London atmosphere, but even the action o{ 
the strongeat acidis. The proprietora all^e that, by a aolution, 
chemically prepared, and laid on with a bruah in dry weather, the 
decay of old buildinga may be aireated ; and the material acted on, 
whether atone, compo, or brick, be made perfectly non-abaorbent. 

The speciiication says: — ''It is proposed (in ali casea where 
it is practicable) in applying any indurating mixtures to encloae the 
stono or other materiala to be operated upon in an ai]> tight chamber, 
and exhauat, or partially exhaust^ the aame, and then allow the 
indurating substance, whether hot or cold, to trickle down, or flow 
into the chamber, to fili the vacuum, the effect of which will be that 
the liquid indurating substance will readily find its way into the 
pores of the stono or other material, and become incorporated 
therewith. 

' ' Mixture No. 1. — The composition of this solution is as follows : — 
ÒQ parts by weight of sulphur, disaolved by the aid of ateam beat, 
or diy beat, in 44 parta of dilute vinegar, or acetic acid, contaìning 
17 parta of acid to 8 of water. 

** In preparing indurating mixtures to be applied to the exterioiB 
and interiors of buildings, whether possessing a surfaoe of brick, 
stono, coment, or plaster, .1 employ the following ingredients: — 
Shellac, 14 parts, by weight ; seed lac, 14 parts ; coarse turpentine, 
1 part; pyroligneoua spirit, 40 parta;" — and other mixturea. — 
MuUder, No. 576. _ 

pbbfobated bbices. 
Thebe bave been exhibited to the Inatitution of Civìl Engineers, 
specimens of Mr. Auatin's Perforated Bricka and Blocka, with 
dove-taìled jointa, for atraight work and for circular or ovai culverta ; 
theìr merit was atated to consist in imparting great strength and 
solidity to the work, with the parallel joints, using less mortar or 
oement, and enabling great speed to be employed in laying th^ 
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blocks. The larger perforations were stated to be intended for 
Ventilation, as channels for warmed air, or for passing holding- 
down bolts, wh^i^ the bricks were used instead of stono, for masses 
to resìst impact or strain. A siniple and effective trough, with a 
cover, for containing the underground wires of the electric tele- 
graph, was also on the table, and in the ante-room there were 
seversJ ingeniouB sewer-grate traps, and other accessorìes for 
sewerage works, the invention of Mr. Austin and of Mr. Jennings. 

CLASS BBICKS. 

Mb. Summbbfield, of the Glass-works, Birmingham Heath, has 
patented the manufacture of Ghromatic Glass or Glass-faced Grooved 
Bricks. By Mr. Summerfield's process, red or other day can be 
oombined with gLiss ; and this wiU secure durability, entire resistance 
to moisture, and give an ornamentai appearance to the building. 
The form of the brick is also, by means of a groove at the side and 
end, made so as to add greatly to the strength of the erection ; the 
joints by this means being brought dose together, and the mortar 
acting as a dowell from tìie shape of the groove. 

IMPBOVED OEHENT. 

Mb. H. J. D. Scott, of Woolwich, has patented the obtaining of 
more perfect chemical aftion than heretofore between the consti- 
tuents of Artificial Coment during their calcination, and therèby to 
improve its qualities as to colour, plasticity, or tenacity, for moulding 
purposes, and durability in waterworks. He takes lime, and adda 
thereto any siliceous compound readily attainable, such as river mud 
or day, in proportions dependent on the naturai coment or hydraulic 
lime it is intended to imitate ; 35 cwt. of lime and 30 cwt. of the 
siliceous compound giving good results for ordinary piuposes. These 
substances are to be reduoed, either with or without the assistance of 
water, to an impalpable powder, and mized intimately together. 
This compound is i^en placed in iron moulds, and submitted to 
hydraulic or other pressure, sufficiently powerful to give solidity 
to the mass. The cakes thus obtained are removed to a kiln, 
and subjected to calcination after the ordinary manner of bum- 
ing cements ; the degree of beat to which the cakes are subjected 
being regulated according to the nature and relative amounts of 
the constituent substances, but using considerably less fuel, as 
the lime constituent is present in the state of quick lime instead of 
carbonate. After calcination, the cakes are reduced to a powder, 
which may thpn be packed in barrels ready for the market. The 
patentee statai, that by manufacturing cement in this manner he 
finds the chemical change effected during the calcination of the con- 
stituents of the cement to be more complete and uniform than when 
the ordinary method is employed. The improvement is due, in bis 
opinion, to the dose proximity of the constituent particles produced 
by the hydraulic or other pressure. In some cases he finds it conve<- 
nient to add the lime constituent to the siliceous earth in the state of 
chalk, and to effect the conversion of the chalk into lime by drivìsg 
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off its carbonio acid during the operation of calcining themized mate- 
rìalB solidified by pressure. When thìs pian of operating is adopted, 
the temperature of the kibi must be greater and the calcination of 
longer durationi than is required in the prooess before described ; in 
other words, it must be equal to that at present employed for bum* 
ìng the naturai cements of similar composition. The proportions of 
ìi^redients preferred by the patentee are from 60 to 65 cwt of chaJk 
to 30 cwt. of clay, or other siJiceous oompounds. The cUòm made is 
for '* The employment of hydraulic or other mechanical pressure in 
the manner and for the purpose set forth." 

CAST MABBLB. 

D. Emilb Bbaun is stated to bave produoed a material adapted to 
plastic purposes, which affords the same sfaarpness of outUnes as 
phister of Paris, is scarcely inferior in whiteness to thefinest statuaiy 
marble, and even surpasses it in impermeability of surface ; being per- 
fectly impervìous to wet, and capable of resisting ali inclemencies of 
weatiier. The inventor has already éxhibited several bosts and 
statues of this composition which have been viewed by the sculptors 
and artists of Home, who are unanimpus in their opinion as to the 
beauty and value of the material, the fracture of which even presents 
a crystallized structure. This material is as weU adaptedfor àie most 
delicate objects as for works of colossal Sizie ; the rormer exhibiting 
the utmost refinement of executìon, whilst the latter prove that it is 
capable of resisting any degree of weight arising from the bulk of the 
objects themselves. — Bvdlaer, No. 595. 

LIQUm QUABTZ. 

Mb. H. ELabdinob, of New York, has patented a means of 
manufacturing Liquid Quartz, or Silex, to be used in the manufacture 
of certain compositions for ornamentai and usefùl purposes. The 
inventor cUùms-^l. The introductìon of steam under pressure iute 
the pulverized agitated mass, thereby lessening the quantity of 
boracic acid, or other solvente, heretofore used, thus saving the oost^ 
and rendering the liquid quartz so formed siifficiently cheap to be 
usefùl. 2. Gondensinff the steam or vapour produoed in the process, 
so as to save the partides of liquid quartz that are carried off with the 
steam in the form of capsules. 3. The introduction of liquid quartz, 
made by the above prooess, into various compositions^ 

FBBBO-TITBEOUS FOBCBLAIN. 

Thb new species of domestic ware, as a lastmg substitute for Por- 
oelain, glass, and earthenware, as weU as for oooking utensils, and 
consisting of glass on an iron basis, has been oonsiderably improved, 
under Paris's patent, so as not only to obviate the objeciiionable use 
of arsenic in the preparation of its opaque colours, but also to ezhibit 
a varietjr of colours in the glass or enamel, or even the clear glass and 
metal alone. The utensils, it seems, wiU stand any amount of beat» 
as well as of hard usage. The ware is now both light and elegant in 
appearance, as well as oleanly in use. The ancient ** se^et" of 
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''mftUeable gìasB'* would appear to be scarce worth knowing now, 
with 8uch an inveiition, except for Windows and similar purposes. 
Itven gas-tubing, it ìb said, ìs made of the ferrovitreous material ; and 
it ìs particalarly usefìil as a substitute for ali sorta of domestic 
crockery and glass ware at sea. — BwUder, No. 594. 

BILICA IN THE ABTS. 

The Rev. J. Barlow has read to the K«>yal Institution a paper on 
this subject, in which he pointed out that besides insolublesubstances 
such as glass, SìUca fonns a soluble glass when united with an 
àlkalì such as soda alone ; this soluble silicate or glass is appU- 
cable to several purposes, such as the protection of building stones 
from decay, occasioned by the sulphureous acid of towns or other- 
wise, the carbonio acid of the air being regarded as capable of decom- 
posing the solvòle silicate, leaving the silica as a deposit ; but more 
probably by the conversion of the soluble silicate into an insoluble by 
ita conjunction with lime, magnesia, or other bases in the stono. 
Another proposed use of this "water-glass" is that of hardening 
oements, mortars, kc, so as to render them impermeable by water, 
or waterproof, and acting as a substitute for size in whitewashìng, 
carbonate of lime, mixed with a weak solution of water glass, not 
being easily removable as whitewash, or when a coat of common 
whitewash is washed with one of water-glass. The Stereochrome of 
Fuchs was also explained by Mr. Barlow as an application of the 
formation of insoluble coment by means of water-glass. 

APPLICATION OF SLAO. 

Db. Robinson, of Newcastle, has patented the conversion of 
molten Slag into sheets or platés, by pouring it upon an iron or 
other table artifidally heated, where, by rolling or pressing, it may 
be reduced to any requisite Uiickness. The platea thus formed are 
afterwards anneaìed by being allowed to cool gràdually for six or 
eight days, or less. It is proposed to use these sheets or plates for 
roofing, ooyering walls, and other usefiil purposes ; and to out, per- 
forate, or omament them aa required, by meana of auìtable eleyationa 
and depreaaions in the rollerà. 

MATEBIALS FOB OONSTEUCTINO H0USS8. 

Mb. Wh. Palmei^ Brighton, has patented tubes or hollow forma 
of eaxihenware or brick-eajrth, to be used in forming the walls, floors, 
and roofs of houses, and other buildings. These tubes are placed. 
npright in the walls, and horìzontal in the floors, and are formed into 
beama in both caaes by having smaller tubes placed inside them, so 
tm to break joint with the outaide tubea. The forma at preeent prò- 
posed are aquare in pian for the outaide tubea, and circuìar for tnoae 
maide them ; and the four apandril cornerà between the inaide oircular 
and the outaide aquare tubea are filled up with coment. In building 
walls, the foundation ia firat made level with concrete. The aquare 
tubes are then placed on end on the concrete in the right poaition for 
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the walLs. If the circular tubes lued be of the same length as the 
square ones, the inBide of tìie square tubea is fiUed up solid, wìth 
concrete or oiherwise, to half ita height; the circuliur tubes are 
dropped inside the square ones so that they will stand up half their 
lengàì above the square ones, and thus ensure the joints between the 
square and circular tubes b^g . broken throughout ; or some other 
equally effective means is taken to secure this breaking of the joints. 
The spandril oomers are then filled in with liquid cement, and square 
and round tubes built%)n consecutively till the top of the wall is 
reached. The beams for the floors and roof s are constructed on ^the 
ground in a sìmilar manner, and then lifbed into their place and fixed, 
touching each other so as to form a continuous floor or roof. For the 
mode of connecting these beams with the walls, of fixing fiUets for 
wood floors between them, of forming a weather-tight joint where one 
ihickness of tubes only composes the extemal walls, and of finia hìng 
the buildìngs^ we must refer our readers to the specification. 

A NBW BBIGK-UAKINO MACHINE^ 

Beoentlt patented in America and Europe by Messrs. SandsandOum- 
ming, of New York, and introduced bere by Messrs. Nourseand Co., 
of Comhill, is thus described. In this apparatus the clay is tempered 
and the brick moulded at one operation ; and it may be operated on 
by steam, water, or horse-power. The brick-frame contaìns siz 
moulds: it is placed with a moveable palette-board, on a sliding 
table in front of the machine ; the machinery is then put in gear ; 
the table passes under a series of rectangular funnels, through which 
the clay passes into the moulds ; a stamp descends, pressing them 
with great force, by which ali superfluous water is expellà; the 
sliding table, with ^e bricks, again makes its appearance outside, 
whence the bricks are carried away to be stacked. This is ali 
effected in one revolution of the centre vertical shafb, on which are 
four blades, set spirally, to act as a screw in forcing down the clay, 
and four horizontal knives for diyiding and kneadìng it. The pres- 
sure can be regulated so as to render the machine suitable for every 
description of clays. The inventors are practicàl brick-makers, of 
thirty years' stan<&ng. Their machine, as compared with oth^ more 
complicated machines, is said to be economical in first oost, and in its 
working rapid and eifectuaL It tempers, moulds, and presses the 
bricks in one operation, and can tum out from 14,000 to 17,000 
bricks in a day of ten hours by the united labour of two men and two 
boys, being equal to from twenty-four to twenty-eight a minute. 

NOBTON AND BOBIB'S TUBULAB TILES. 

A KEW kind of Boofing Tile, made on the same principle as the hollow 
bricks, is now being made. Each tile has four tubes running through 
it, the e£fect of which is to effectually prevent the beat of the sun 
iram overwarming the interior of the building, as air is an exceedingly 
bad conductor of heat Each tile is locked to the next by means of 
a kind of groove and flange, so that it is impossible for the wind or 
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fùr to blow through, as is often Hie case wìth slates. The tubular 
Btrocture^ at the same time that it renderà the tile very light^ makes 
it miich stronger. — A rtiacm, 

LAMINATED BITUMEN. 

MM. AuMETEYEB & Co.^ of Paris, have patented an ingenious 
method of obtaining Bitumen or AsphsJte in the form of thin sheets* 
which is worthy of attention in damp countries. The materials 
employed are of the beat description, such as the asphalte of Seyssel, 
reduce to veiyfine powder; and the tar derived from the distillation 
of asphalte substances, princìpally from Bastennes. The substances 
are fnsed together, and in a fluid state come upon a kind of canvas, 
or rather fine netting, which immediately passes between two metal 
drumSj placed at any required distances ap^, according to the thìck- 
ness of the sheet of asphalte, by which means it is perfectly laminated. 
One or both sides of the tissue may be coyered in this way. 
Kumerous applications of such a material will at once suggest them- 
selves to every one. For example, it may be employed as a lining for 
damp walls, by fastening it on witli a misture of white lead, varnish, 
&c., in diying oil, to wìach may be sometimes added, a little pitch 
or tar in very damp places. It may also be employed for the walls 
or floors of ceUars, basements, terraces, arbours, rustie temples, and 
water reservoirs. When properly made, it admits of being painted 
with great facility, and may in that way be highly omamented. In 
no countnr would the use of bituihen be attended with more benefit 
than in Ireland ; yet, strange to say, it is scarcely ever employed. 
This process of the Messrs. Auméteyer, if carried out in these coun* 
tries, would, no doubt, do away with the difficulties which bave 
bitherto stood in the way of its more general use. — Btdletvn de la 
SocUU d^Enc(mragement, No. 2. 



SAWINO MACHINERT. 

Mb. Chablbs F. Packabd, of Grreenwich, Connecticut, has 
patented an improvement in certain Machines for Sawing laths, 
pickets, ecc., direct from the log. It consists in the use of a vertical 
cìrcular or reciprocating saw, and a series of horizontal circular saws» 
the latter being placed upon one shaft at a suitable distance apart, 
and the shaft being atts^hed to a vibrating bed operated in such 
a manner that the horizontal saws will be thrown outward fìx>m 
the carriage and log when these are moved in one direction, and 
thrown towards the carriage and log when they are moved in the 
epposite direction. When the horizontal saws are thrown in towards 
the log; they cut into it the ezact distance of the width of the pickets, 
laths, or whatever stuff they may be cutting, but do not separate 
them firom the log; after they are thrown out when the log carriage 
has travelled to the end of the way, the vertical cutting saw is 
thrown into gear or action, and it cuts out the series of pickets or 
laths from the logs. 
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PLAiriKO WOO« MOULDnrOS. 

As improvement has been made in Planing Mouldings, whichoon» 
sists in the combination of feed rollerà and stationary cutters, by which 
the mouldings are planed much faster than by band — the method of 
finiahing them at present. The rotary moulding machines now in 
general use do not finish the mouldings smoothly ; indeed, the sides 
are not smoothed at ali, consequently neat joints cannot be made of 
such stuff — ^but require the band piane. This machine is designed 
to finish the work accurately. — ScierUific American, 

btbbbt'b patbnt bopb and twinb mouldings. 

Mb. GEORaE Stebbt, of Worcester, has patented a new^ method 
of manufacturing MoulcUngs for comices, picture-frames, and archi- 
tectunJ decorations. Instead of employing wood or plaster, he uses 
as a basis or foundation, rope, cord, and twine, glued together into a 
shape nearly approximating to that of the finished moulding ; and 
he completes the moulding and brìngs it to a sharp-finished edge by 
applying a composition of whiting, size> and turpentine. 

The entire process of manufacture is thus described by Mr. Sterry, 
in the specificatión of bis patent : — 

" I take a number of pieoes of rope, cord, twine, or the like, of differait niea, 
and ha'^g marked out on a board, or other fiat sorface, the form of fìrame or 
other artide wbich I deaire to produce, I prooeed to glue the pieces of rope, 
cord, twino, &o., together in lajers nntU » rough outline of the ntane or other 
artide is produced. I place the Urger eises of the ropes, &c., at the back, and 
glae on the smaller sizes of cord or twme«where the sharp edges of the moulding 
are to be formed. When the moulding has been brought by these means as near 
as possible to its intended form, I ooat it with a mizture of boilìng hot whiting, 
siie, and tuipentine, of about theconaisteney of oream, and «Uow it to dry. "Wlien 
dry it ìb again coated with a composition of red lead, white lead, oìl, ana turpen- 
tine, well mixed together, and it i» then allowed to stand for a few daja until 
quite dry. It is then a^in coated with the boiline hot mizture of whiting, size, 
and turpentine, used thin as milk. I then bring tne blunt moulding to a perfeot 
diape in the following manner. I take a piece of thin sheet brass, say about one- 
ei^hth inch thick, and hayins marked on it the seotion of the moulding to be 
fimshed, I cut or file away the brass to that form. I then take some strong 
whiting and sìse mizture, of about the consistenoe of treade, and lay it warm 
oyer the rough moulding, and while stili soft I draw the cut brass templane care- 
fìilly oyer the moulding, and I continue to do so until the edges of the moulding 
areformed sharp and perfect. I then allow the moulding to dry, and when dry 
giye it a final ooating or red lead and oil, which makes it ready for the painter or 
gìlder. By this process mouldings of almostany sectional form may be prodnoed, 
possessìng great strength and durabìlity, and not Uable to crack or open." 



FBEVENTION OF DBAUGHTS THBOUOH D00B8 OB WINDOWS. 

Mb. J. Gbbenwood, of Arthur-street West, London-bridge, has 

?atented oertainmodesof applying India-rubber fortheabove purposes. 
n the case of the hanging stile of a door, casement, &c., he proposes 
two modes of using the india-rubber. Ist. A groove is ploughed in 
that part of the rebate of the door-jamb or frame against which the 
edge of the door will press, when closed, and a corresponding groove 
in the edge of the hanging stile of the door, so that the two grooves 
form one chamber when the door is shut. A piece of india-rubber is 
then cut slightly broader than the depth of this chamber, and glued 
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into either of the grooves ; and the projecting part of thÌB strip, pass- 
ìng into the other groove when the door is dosed, becomes compressed, 
and exclndes the draught. 2nd. On the stop of the jamb an additional 
stop, moìilded or otherwìse, is fixed, oontaining a grcove ploughed 
ak>ng the edge which fkces the door at about an angle of 45 degrees 
with such edge. In this groove a strip of india- rubber is glued, and 
becoming bent by the dosing of the door, shuts out the draught. This 
strip appears on the face of the door when it is closed. A similar 
mode to that Ust descrìbed is employed for the siUs and meeting- 
rails of sashes, and the stiles of folding-doors. — BuUder, No. 612. 

BOBINO HACHINBS. 

A NEW Boring Machine, of great dimensions, has been made at 
Glasgow, for one of Mr. B. Napier's engine-shops. It weighs thirty 
tons, and stands 25 feet high. The height of the entablature of the 
frame is 15 feet, and the wìdth 14 feet. Theframe-workis composed 
of two upright columns, surmohnted by an entablature, below which 
the wheels which give pow^ to the boring tool are supported on a 
cross- beam. This tool, which can woric at ali speeds, finom one revo- 
Intìon in 24 minutes to sizteen revolutions in 1 minute, is capable of 
boring a hole in solid iron of 10 inches, or a oylinder of 7 feet dia- 
meter ; it can take any feed, from l-40th to l-8th of an inch per 
revolution of the spindle, and is capable of boring a hole 7 feet 8 inches 
in length. 

At the Birmingham Institution of Mechanioal Engineers, Mr. 
Samuel H. Blackwell, of Dudley, has descrìbed '^Kind's Improved 
. Apparatus for Boring." It is stated to be in sucoessful use in the coal 
mines of Belgium and salt works in Franco. The bore hole is made 
larger than usual-*-«bout 10 or 12 inches diameter; but a centre core 
is left solid, of about two-thirds the diameter of the bore hole ; and 
this solid portion is brpught up by the borine tool, in cylindrical 
pieoes about a foot in len^. These show the rormation of the strata 
bored through, and afford the means of measuring the angle of dip of 
the strata^ and also the direction of the dip, thus preventing usdess 
ontlay in sinking pits. Considerable eoonomy is said to be effected 
in the cost and timo of boring, by an improvement in oonstruction, by 
which the rods are prevented from falling with the heavy chisel, so 
that a light wood rod can be employed instead of the heavy iron rods. 

Mr. E. G. Durham, of Portland, United States, has patented a 
Brill, in which the Ufter is brought into contact with a horizontal 
piate on the drill-rod, causing it to incline slightly during the upward 
motion of the bar; and to bite and impinge upon it, and hold it 
firmly, until it is raised to the position required. As the lifter escapes, 
the piate again assumes the horÌ2sontal position, quits its hold, and 
fnlls with the drill. There is also connected with the apparatus a 
frìction-plate, by the action of which the bar is raised completelv out 
of the drill hole ; and by increasing or decreasins the friction or this 
piate, the force and rapidity of the action of the bar is acoelerated or 
diminished, acoording as circumstances may require. 

Mr. Nasmytìi proiKMies to overoome the vis tnertÙB, by converting 
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the iron bar, or jumper, ìnto a piston-rod, working in an air-tight 
cylinder, through a stuffing-box. By this pian, it is conceived that 
increased force will be acquired ; for when the piston is drawn out to 
the end of the cylinder, the pressure of the aùnosphere will force it 
back again with increased effect. It was suggested at the meeting of 
the British Association, where Mr. Nasmyth read a paper on the 
subject, that a similar result might be produced, even more readily, 
by the employment of vulcanised india-rubber springs. Mr. Nasmyth 
observed, that any yery elastic medium might be made to answer 
the pui'pose, but air suggested ìtself, as affording greater extent of 
spring. 

NEW BULK JOINTS. 

Mr. B. DixoN, Summer-lane, has registered a new invention in 
Kule Joints, which appears to have considerable value. It is called 
the Solìd Back-joint ; and its chief advantages are stated to consist in 
its capability of being made altogeth^r apart from the Buie ; in ita 
smaller number of pali», and consequent simplicity ; and in being 
constructed of rolled metal (not cast, as by the old process) ; while 
the improved article can be produced at less cost. The chief defect in 
rules has been the joints, and that if a fracture took place, it was on 
their hollow sides. Mr. Dixon has altogether obviated that dìfficulty ; 
and bis invention, we think, will be found to answer eveiy purpose 
ìntended. — Birmingham Journal. 



NEW MAIL TUBE. 

A Nantes Journal states that M. Gally-Cazalat, a civil engineer, 
has proposed a new pian of transmitting letter-bags and newspapers 
for tìie post-office. It is to establish a Line of Cast Iron Tubes of 
from 6 to 8 inches in diameter, by the sides of the railways, and to 
create a vacuum in them by means of machines at the principal 
stations. The letter-bags being placed in the tubes, would then, by 
the pressure of the atmosphere, be carried on with immense rapidity. 
M. Cazalat calculates that the 6team-power required to create the 
Yoid would not be attended with any very great expense; he thìnks 
that it need only be a half -borse power for every five miles. Should 
the tubes be adopted, the electric telegraph (the inventor anticìpates) 
would be ahnost superseded, as by means of them despatches could 
be sent from Paris to Nantes in a few mìnutes. 



NEW WASHINO MACHINE. 

In reference to a New Apparatus for Washing and Wrìnging 
Clothes, and worked either by steam power or otherwise, on a large 
scale or a small, invented by Mr. John Moseley, the Birmingham 
Jowmal states, that in an experiment witnessed by its reporter at 
Birmingham, the machine effectually washed and wrung a misoella- 
neous coUection of foul linen, &c. , in a quarter of an hour, which no 
strong woman could have done in less than a day. The machine 
" takes in the washing" at one end, passing it under a series of 

dollies" working in a trough of water, and ttfterwards subjects the 



t€ 
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artìcles to the action of rollerà, which act aa rubbers ; finally turnìng 
them out at the opposite end perfectly washed and wrang. — JBuUder, 
No. 676. 

FLAX BBBAKEB. 

John Hindb, of Schenectady, New York, has patented a new 
fonn of Flax Breaker. It consìsta in passing the flax Straw between 
a ribbed or fluted endless apron, and a series of fluted rollers, which 
bave a rolling motion over its surface. The action of this sheet or 
apron and the roUers, is intended to resemble the action of the human 
fingerà in divestmg the material of its woody substanoe. — Sdent^fio 
JLmerieo/n, 

BEWING MACHINES. 

A PAPEB has been read to the Society of Arts, ^'On Sewing 
Machines/' by Mr. G. T. Judkins. The author stated, that the first 
attempt at stitching by machinery was made by Mr. EIUs Howe, of 
Boston, in the United States. He oonceived the princìpio of a 
stitch made by the use of two threads, worked by means of one 
needle and a shuttle ; but after the expenditure of a sreat deal of 
money, ìt proved an utter failure for want of practical mechanical 
means for working the needle and shuttle. This was in the early 
part of the year 1846. From that timo until 1861 numerous attempts 
were made to remedy the deficiency. Collecting specìmens of these 
inventions, the author proceeded to examìne in what respect they 
fiuled to fìilfil the necessary oonditions, and detecting theìr deficiency, 
at length contrived to produce a practicable working machine, and 
offered it to the pubUc. This machine was, however, alleged to he 
an infiingement upon the ìnvention of Mr. Howe, inasmuch as his 
machine consisted in tìie application of a shuttle in combination with 
a needle, for the purpose of sewing and stitching. Thus the law, 
which was passed to proteot for a timo the monopoly of an inventore 
became, in this instance, a dog to improvement. It rejected a de- 
sideratum to conserve a nulHty. Baffled in this instance, he deter- 
mined on carrying out a pian for stitching upon quite a difierent 
prìnciple, doìng away with the shuttle entìrely, and forming alto- 
gether a different stitch. The machine is composed of a fiat iron 
surface, about twdve inches square, restio g on four 1^^ of sub- 
gtantial make and form. From one side of this surface an arm rises 
eroct to the height of about ten inches, and then passes over to the 
opposite side. From the extremity of the arm descends a moveable 
bar, to the bottom of which is fixed a needle, the eye being about 
half an inch from. the point, and on the top of the arm, is fixed a reel 
or bobbin, filled with silk or other thread. Fixed to a main shafb ìb 
a wheel tumed by a handle, which also can be worked by a treadle^ 
or steam-engine, that gives motion to a lever withìn the arm, and 
which moves the vertical needle up and down. Beneath the visible 
Burfiice, or base, is a second reel of thread supplying another needle^ 
which instead of being straight is circular, and works horizontally, 
and consequently at right angies to its stitching companion, which 
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descends from the ann. Supposing the thread io be passed throagh 
the eye of each needle, and the apparatus set to work, the prooess U 
thus performed : — ^The vertical needle descends and passes through 
the two pieces of cloth to be united, canying with it the thread to 
perhaps half an inch below the under side of l^e cloth ; as the needle 
rises the thread is left behind in the form of a noose, or loop, 
through which the horìzontal needle passes ; the horizontal needle, 
ìnstantly reversing its motion, leaves a loop, ìnto which the vertical 
needle descends. Both needles thus progress, making a serìes of 
stitches, each stitch being quite fast, even should its neighbour be 
severed. More than five hundred stitches can be made in this 
manner in one minute. The closeness and tightness of the threads 
are regulated by a screw, and as each stitch is of equal tension, a 
great advantage is secured in the regular appearance of the work. 
The length of the stitch, by tuming a small nut, can be increased or 
diminished to any degree of fineness, and perfect uniformity secured. 
Tlie cloth to be worked on is adjusted by an attendant, who with 
one band tums the wheel, and with the other guides the doth 
forward after each stitch. Sometùnes two hands are employed, a 
girl or boy giving rotatoiy motion to the wheel, while the other 
attendant r^ulates the movement of the cloth. The operatile, by 
bis actions, can cause the sewìng to be straight, angular, or cìrcular. 
** About five years ago we do not believe there were more than 
three or four Sewing Machines in use in the United States ; now they 
can be counted by thousands. They are found in the factories and 
in the private dwellings, sewing the coarse bag axkò. the most delicate 
piece of cambric. These machmes, sinoe they were first introduoed, 
bave advanced towards perfection with a rapidity that is truly 
astonishing. So many patents bave already been obtained for 
improvements, thàt it is very difficult to keep pace with their pro> 
gress ; this is evidenoe of their importanoe, and, at the same time, it 
is a sign that applications of them for various purposes, demand new 
modifications, devices, and arrangements. A patent has been obtained 
by Charles Parham, of Philadelphia, for a sewing machine oombining 
two threads, a shuttle and needle, the object of which is to dispense 
with the shuttle race, in order to obviate the friction attendant on its 
use, and which, requiring oil to lubricate it, often soils delicate 
articles. He employs a shuttle carrier, in which the shuttle fìts so as 
to allow it to pass through the loop, but requires no movement inde- 
pendent of the one whidb is given to the carrier, and which requires 
no fixed g^de to produce friction, excepting on the side which does 
not colpe in contact with the threads. "-wottmaZ of iTidtutrial 
Progress, Dee. 1864.* ___ 

BLBAOHINO BT BTKAM. 

At the Hotel St. Nicholas, at New York, from 3000 to 6000 
pieces of linen are required to be washed daily. One man and three 
women perform this apparently enormous labour, with the ald of a 

* See, also, the Lancashire and other Sewing Machinen described in the ** Tear» 
Book of Facto," 1864, pp. 123—126. 
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yeiy simple apparatus. Tina oonssts of a oyimder of wood^ of 
about 4 feet in dìameter, and 4 4 feet long, provided with an axle, 
and mounted upon a frame, and capable of being set in revolution 
by means of a small steam engine. The axle is hoUow, and is plaoed 
m oonnexion with different pipes, in such a way, that steam^ hot 
and cold water, may he successively introduced into the dram ; this 
being first half filled with water, a trap or band hole is opened, and 
from 300 to 500 pieces of linen introduced, and a proportionate 
quantity of soap and of potash or soda ley. The trap is then shut 
and the cylinder slowly tumed, first in one direction, and then in 
the other. This alternate motion plunges the linen into the water, 
then out of it against the walls of the drum. This operation finished, 
the ley is run off, and steam admitted for about fifteen to twenty 
minutes, the waste steam being allowed to esoape by another pipe. 
Hot water is now introduced, obtained from the condenser of the 
engine, and fijially cold water, which, by means of a few tums of 
the machine, completely rinses the goiods. 

When the pieces of Hnen bave diuined, they are introduced into a 
centrifugai machine, which is made to revolve from 1000 to 1800 
revolutions per minute, and in which they are dried in siz or seven 
ininutes. They are next suspended upon frames, and introduced 
into a stove heated by a steam pipe, where they are perfectly diìed. 
— Victor Memiier, in La Presse. 

nCPBOYBMENT IN LOOMS. 

Ms. William Henlbt, of New Salem, North Carolina, has patented 
important Improvements in Looms, appUcable alike to band and power 
looms, but made chiefly with a view to their application to band looms. 
One improvement consists in a certain means of throwing the shuttle ; 
and the other improvement relates to working the harness, both of 
which derive motion from the lay, so that the swinging of the latter 
sets the whole of the loom in motion — ^in other words, by swinging the 
lay, ali the working parts of the loom are moved. In common looms, 
the shuttle, the lay, and the harness, are worked by their distinct and 
separate movements. These improvements appear to be of great im*' 
portance to the linen and muslin trade of Ireland and Scotland. 



OONDENBEB FOB WOOL-OABDINO MACHINES. 

Mb. William H. Howabd, of the City of Philadelphia, has 
patented certain improvements in Woollen Condenserà. The in* 
vention consists in a means of keeping several slivers separate, 
and efiectuaUy preventing long staples becoming entangled when 
being oonductod frx>m the doffer to the condensing apparatus. The 
spools on which the slivers are wound are so plaoed in guides that 
the full spools can be removed and the empty ones substituted 
without waste of material, or interruption of the work. The doffer 
roller is divided into sections by spaces, and the lower roU is 
divided into corresponding sections by discs, so that the long staple 
of several slivers is conducted forward without ever becoming 
entangled. — BeiemtifiG American, 
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k'GLABHBK'S TBEE-LIFTEB IN FABIS. 

Mb. M'Glashbn has exhibìted ina invention in the Boia de 
Boulogne, to their majesties the Emperor and Empress of the 
French. Mr. M'Glashen first introduoed the Flower Transplantor, 
which is adapted for lifting pianta of amali eize with a compact ball 
of earth around their roots ; he then proceeded to experìment with 
those forma of the apparatua auited for tranaplanting shruba and 
trees. The apparatua adapted for lifting a 22-inch ball of earth waa 
applied to a plant which waa apeedily raiaed out of the ground with 
ita adherent ball, and carried away by men on handspokea. The next 
size of the apparatua ahown, waa one adapted for lifting treea with 
an adherent ImJI of earth, 4 feet 8 inchea long, by 3 feet 5 inches 
broad. The plant chosen for experìment waa a fir tree, 30 feet in 
height, which, on the application of the apparatua, waa apeedily 
raiaed out of the ground with a fine ball of earth around ita roota. 
The whole of the experìmenta met with the unqualified admiration 
of every one present on the occaaion. The Emperor waa so aatiafied 
with the reaults that he at once ordered the purchase of the whole 
of the apparatua which Mr. M'Glaahen had taken to Franco. 



minasi' S IMFBOYED ABTIFICIAL INCUBATOBS. 

Mb. Cablo Minasi, of London, haa recently applied himaelf to 
the atudy of the proceaaea of Artificial Hatching, and haa con- 
atructed an apparatua, the aucceaa of which ia exciting conaiderable 
intereat among thoae persona who ooncem themaelvea with this 
exceedingly attractiTe and important aubject. Every one who ia 
familiar with the expedienta adopted by M. Bonnemain, of Paris, 
during the laat century, and the proceaaea practiaed by M. D'Arcet» 
at the hot minerai aprìngs ; and, indeed, every one poaaeaaed of a 
knowledge of the circumatancea under which the naturai hatching of 
egga ia effected, will be aware that a ateady beat of a suitable 
temperature, maintained for a certain number of daya, and a aufficient 
quantity of fluid to aupply the place of the aqueoua exhalations 
which paaa off from the egg durìng incubation, are neceasary to the 
aucceaa of any attempt to produce the chick from the egg, in a 
healthy and naturai condition. 

In order to aupply theae, Mr. Minasi conatructs a watertight case 
or tray of zinc, of about 1 inch in depth, and filla it with water, 
which ia maintained at auch a temperature, that a layer of fine aand 
placed on the upper aurface of the case ia conatantly kept by it at 
about IO?"" Fahr. Upon thia layer the egga to be hatched are 
placed, and covered with a aheet of glaaa or other auitable aubatance. 
In order to fumiah the vapour neceasary to compensate for the 
aqueoua evaporation from the egg, which, if allowed to proceed to 
a great extent without any coimteracting action, would lead to the 
deatruction of the chick in ovo, the inventor arrangea in the 
ìncubator a number of ahort tubea, extendìng from the under aide 
of it to the upper, and reaching above the layer before mentionod, 
80 that atmospherìc or other molature may pass up from beneatJ^ 
and distrìbute itaelf over the whole of the aurfaCea of the egga. llie 
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lamp employed is fitted with certaiii improyements, also effected by 
Mr. Minasi, by whicb naphtha is bumed, without tìie use of a wick, 
so as io keep up a Constant temperature for several weeks without 
any attention. And in order to economize the beat obtained from 
the lamp, the former ìs made to traverse a spirai flue^ to the sides 
of whicb a portion of it is continually transferred, a minimum 
quantity passing off through a pipe opening into the atmosphere. 
The beat transferred to the flue, as just descrìbed, is oommunicated 
to the water ; and by the simple expedient of raising one end of the 
incubator, a continuai circulation of the heated water is kept up 
throughout it. The under side of the zinc case is corrugated, in 
order that the chicks which are reared in a chamber, of whicb it 
forms the upper part, may the better nestle against it. 

We bave seen about 150 chicks batched and reared by this 
apparatus, from two bours to ten weeks old, which were in an 
exceedingly good condition. At the first experiment made with the 
incubator, Mr. Appleyard, of Harrow, marked forty-eight of the 
eggs placed in it, and from this number, thirty chicks were batched 
and reared. When this fEbct is added to the further one that while 
the cost of other far less successful incubators is about twenty 
guineas to eveiy bundred eggs they are capable of batching 
simultaneously, Mr. Minasi' s will not exceed five guineas, we 
think there is but little doubt that that gentleman bas effected 
great improvements in a process which will probably become very 
extensively 'and profitably practised. — Mtckaniai Magazme, No. 
1600. 

OEMEITT FOB ENAMELLBD WATOH-DIALS. 

A CfEMENT is extensively manufactured in Vienna, for repairing the 
Dial Plates of Watches when parta of the enamel chip off. It is rathep 
brittle and is distinguished by its fine wbite colour, and ready fusi- 
bility. From an analysis of Cari Knares, of Stuttgart, it consists of 
resins, very colourless and very soluble in alcohol, with oxide of zinc. 
In the specimen examined there was 30 per cent, of zinc wbite. 
Attempts to prepare a similar substance led to thefoUowing method : 
— Equial parta of dammara reain and copal, in pieoes aa cmourleaa aa 
possible, were reduced to a fine powder ; to five parts of this mixture 
two parta of Y enetian turpentine were added, and the whole rubbed 
with aa much spirit of wine aa waa aufficient to make it into a thick 
paste ; three parta of the fineat zinc wbite were then rubbed up with 
it. The mixture had now the conaiatence of a ground oil paint ; on 
warming it,until the whole of the alcohol waa driven off, the maaa waa 
melted ; and on oooling, it had exactly the appearance and propertiea 
of the originai aample of cement. Tbe latter had, however, a alight 
tinge of blue, whilst in that made in imitation there was a sligbt 
tinge of yellow. This was corrected by the addition of a little Prua- 
aian blue to the alcohol used in rubbing up the paste, and a perfectly 
similar product obtained. The aame reaulta were obtained by 
melting the resins together, and adding the zinc wbite to the mixture 
in a melted state. The fusion of the resina muat be oonducted with 
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the greatest care in order noi to oolour it. In this case also a slight 
addìtion of Prussìan blue to the mass is of advantage. — Wwrtemberg' 
ùcAe* GewerbeblaU, No. 85, Polytecknischea Jowmcd, 



BBILLIANT YABNIBH FOB CAOUTCHOUO. 

M. Fbitz Sollieb, of Paris, states that a brillìant Yamish, 
pofisessing the suppleness and durability of Caoutchouc ìtself, 
may be prepared by melting vulcanised caoutchouc, wìtìi Constant 
agitation in an iron pot. When fiilly liquìd, and without waiting 
nntil it oools, small quantities of oil of turpentine or of naphtha» or 
rectified coal tar naphtha, are to be added, until a liquid is obtained, 
having the composition of one of vidcanised caoutchouc to 15 of the 
solvent ; after which it should be filtered, and a small quantity of or- 
dinary caoutchouc vamish added to it, to givo it more suppleness. 
Two coats of this vamish are to be laid on, and 'when dry are brillìant 
in proportion as the solution was limpid and dilute, and the drying 
made with care, and protected from ali dust. Another process of 
M. Sollier adapted for small objects to be Yamished rapidly is the 
following : — ^vulcanised caoutchouc, 1 ; ordinary caoutchouc, 4 ; 
essential oil 28. It is only necessary to dip the small object in this 
solution, and exposé it to the sun, when a veiy briUiant, supple, and 
adherent ooating of vamish will be obtained. — Sdemtific American» 



BSBABB'B machine FOB SIFTINO GOAL. 

Althouoh the system of washing coal to separate schist and py- 
rites, invented by M. Bérard, has l^en in use in France for the last 
five or six yeara, and has also been for some time employed near 
Newcastle*upoii-Tyne, we believe we shall be doing good service 
by bringing it more prominenily under the notioe of tiie Irish public. 
Nearly ali our seams of coal are exceedingly thin, and with the most 
eareful working considerable quantities of shale get mixed up with 
the coal, thereby lowering very much its value, and even in many 
cases rendering it ali b\it impossible to coke it. A good deal <^ 
pyrites is also found disseminated through many seams of otherwise 
exceUent quaUty, especially in the Tyrone coal-field. The presenoe of 
pyrites, as ìb well known, renders it very unfit for many puiposei^ 
sach as the nianufacture of iron ; and the coke made from it, when 
employed in looomotives, rapidly destroys the boilers. Many at- 
tempts had been previously made to purify the coal of such thia 
seams, but with little result, the quantities capable of being cleaned 
in a given time being small and the expense very great. By one of 
M. Bérard's machines, however, costing about 400Z., ten to twelve 
metrìcal tons (nearly equal to the same number of English tons) can 
be cleaned in an hour, or from 120 to 140 tons per day, at an ex- 
pense of about 10 to 12 centimes per ton, or only about one penny t 
The quantity of water required to work such a machine is also re- 
marlukblv small, beine only about 2000 gallons per day. — Journal of 
Induttrtal Progrets, No. 3. 
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EBBENCB OF GOAL A SUBSTITUTE FOB OIL OF TURFENTINE. 

M. Pblouze, the son of the distinguished chemist of that name, 
proposes to use an oily fluid, consiatìng of a mixture of carbo- 
hydrogens, especially of benzine, &c., as a snbstitute for oil of tur- 
pentine in painting. He obtains thìs fluid, which boils from 100 to 
168^ centigrade, by ^e distillation of cannel coal, by means of sur- 
heated st^un. This liquid ìs colourless, very fluid, and completely 
volatile, leaying no stain upon paper, and is not altéred by exposure 
to the light. It ha^ a penetrating smeU, which reminds one of common 
coal gas, but this entirely disappears when it has evaporated. A 
number of comparative experìments bave been made, with the object 
of comparing it with oil of turpentine, by a committee of the Société 
d Emcowragement of Paris, ali of which bave resulted in showing that 
walls, wood-work, &c., painted with paints made with the essence of 
coal, drìed far more rapidly, and the smeli disappeared sooner, than 
where essence of turpentme waa employed. Eor example, in one 
case where the coal essence and oil of turpentine were respectively 
mixed with three times their volume of oil, and employed under 
exactly similar drcumstances, the smeli of the essence of coal was 
completely dissipated at the end of three days, while that part 
painted with the turpentine mixture had stili a strong smeli, and was 
not completely dry. The introduction of such an oil would be of 
great importance, not only in a commercial point of view, but in a 
hygienic one àlso. — Bulletm de la Société d* Enicowragement, June, 
1854. 

NEW PBOOBSS OF TANNINO. 

Boswell Enos, of Binghampton, New York, has patented a new 
process of tanning sole leather, which is thus specined : — ^The hair 
is first removed from the hides in any usuai manner, and the hides 
thoronghly cleaned in either pure water or in a solution of salt and 
water. A batch of fifty hides are then placed in a liquor composed by 
steeping 401bs. of Sicilìan sumach, or 1501bs. of ungrdund motiva 
Bumach, in 250 gallons of water, tod adding to it 251bs. of salt. The 
hides are to remain in this Hquor from twelve to twenty-four hours, 
the length of time depending upon the temperature of the liquid and 
the condition of the hides ; the best temperature for the liquid is, 
perhaps, about blood beat. After the hides bave remained during 
the time indicated in the saline infusion of sumach, the liquor is 
strengthened by the addition of about 200 gallons of strong oak or 
hemlock liquor aad 151bs. of salt, and the hides allowed to remain in 
this strengthened liquor for the space of from twelve to twenty-four 
hours. 7%e hides should then be withdrawn, and placed in about the 
same quantity of a strong cold oak or hemlock liquor, containing 
201b8. of salt in solution, and allowed to remain in it for Ave or six 
days. They are then withdrawn, and placed in the same quantity of 
liquor, but this time at a temperature of blood beat, where they are 
to remain for from five to six days. This operation is to be repeated 
nz or seven times, when the hìde will generally be found to be 
completely tanned. While passing through each stage of this 



96 TEAB-BOOK OF FAOTS. 

tanning process, the hides Bhould be repeatedly " handied," as ìs 
usually done in other processes. This method is peculiar, and oer- 
tainly, if successful^ has the great advantage that no acid or alkaii is 
used ; the tannic acid being made to enter the tisane under the 
influence of the increased endosmatic action induced by the salt. A 
drìed Buenos Ayres hide can, it is said, be tanned by this process in 
ninety days ; an Oronoco hide requires less time ; a green, or 
market hide, in thirty days ; hamess, or upper leather, in the rough, 
twenty days ; and calf sluns in from six to twelve days. 

IMPROVED WINDMILL. 

Daniel Halladay, of EUington, Connecticut, has invented an Im- 
provement in Windmills, consisting in the attachment of wings or sails 
to rotary moveable spindles fumifihed with levers ; these levers being 
also attached to a head which rotates with the sails upon the same 
shaft. Another lever is attached to the head. This is connected to 
a govemor, which slides the head upon the shaft, so as to cause the 
lever to tum the wings or sails. The necessary resisting suiface 
being thus presented to the wind, uniformity of velocity is attained. 
The proper regulation of the obliquity of the sails, so as to adapt 
them to the varying motivo force of the atmosphere, is represented 
by the inventor to be thus secured, without difficulty, to a degree 
which renders bis mill more constantly available than those hitherto 
employed. — Scientific American. 

USES OP THE WILLOW. 

The Cleveland Herald advocates the importance of cultivating the 
Willow as a branch of agriculture and commerce in the State of Ohio. 
It States that, in Northern Ohio, much land lies unoccupied, which, 
by the rearing of willow, would yield from fifty to one hundred per 
cent, upon the investment.. The uses to which willow is now put 
in the manufacture of a great variety of articles of domestic use, 
omament, and luxury, bave created a demand for the raw material 
which cannot, at fair and reasonable prices, be supplied. From two 
to three million tons of willow are yearly imported from Franco and 
Germany, usually bringing in New York from 100 dollars to 
120 dollars per ton ; but now, owing to the great^consumption, com- 
manding 180 dollars per ton. 

BHAVINa SOAP. 

M. Faist has published the following analysis of a Shaving Soap of 
Italian origin, which enjoys well merited reputation : — Fatty acida, 
57*14; potash in combination with the fats, 10*39; sulphate of 
potash, chloride of potassium, 4*22; carbonate of potash, trace; 
Bilica, 0*46 ; water, 27*68. The fat acids possessed the characters 
of mutton suet. This soap differs from ordinary soaps in its base, 
consisting exdusively of potash, in being proportionately richer in 
alkali, the equivalent of potash being higher than that of soda, and 
finally, in being perfectly neuter, whilst the soaps prepared with an 
alkaline ley are generally alkalìne. This analysis shows that the soap 
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was prepared with conunercìal potash ; but as carbonate of potash 
does not saponìfy suet, and only acts upon fai acida, the lattar must 
bave been Sjret xnade from i^e fat, which may be done by saponifying 
the fat with about twelve per cent, of slacked lime, l^e lime soap 
thus^ formed may then be decomposed by means of sulphuric or 
hydrochloric acids, and the fat acids washed from the lime salt, and 
perfectiy saponified with about thirty per cent, of commercial potash 
at 90°. — VerkancU. des Nieder-Oest. Gewerbe-Verems. 



MANUFAOTUBE OF INK. 

A SOLUBLE Prussiate of Potash, is stated to bave been made by 
treatmg a concentrated solution of yellow prussiate of potash with 
iodide of iron, containing an excess of iodine. The blue precipitate 
formed is collected, washed, and dried ; it is perfectly soluble in 
water. The mother liquor is colourless, and contains iodide of potas- 
sium. The solubility of this blue in water renders it well adapted 
for the manufacture of ink. When the iodide of iron does not 
contain an excess of iodine, the resulting precipitate is white ; never- 
theless, it rapidly becomes blue in the ah*, and then beoomes soluble 
in water. 

SOLIDIFIOATION OF BODIBS UNDEB GBBAT FBESSUBE. 

Me. Faibbaibn has read to the British Association a paper on 
this inquiry, which contained the results of a portion of i3ie £xpe- 
riments conducted by himself, Mr. Hopkins and Mr. Joule, at the 
request of the Association, and by means of funds supplied for that 
purpose by the B-oyal Society. At the last meeting at HuU Mr. 
Hopkins alludéd to these experìments, and then explained the nature 
of the apparatus invented by Mr. Fairbaim for submitting the sub- 
stances to be operated on to the enormous pressure of 90,000 Ib. on 
the square inch. In these inquiries the objects kept in view were, 
to ascertain the exact laws which govem the cohesìve strength of 
bodies in their present physical condition, and how far a knowledge 
of those laws may conduce to the reduction of the metals and their 
subsequent solidification under circumstanoes whereby increased 
strength and density may be obtained. The experìments com- 
menced with spermaceti, bara of which were cast and left to solidiiy 
at the same temperature, but under different pressiures. When 
pressure was applìed to these bars, the one that sustained a pressure 
of 40,793 Ib. carried 7*52 Ib. per square inch more weìght than one 
submitted to a pressure of 6421 Ib., the ratio being in favour of the 
more strongly compressed bar, in its power of resistance to a tensile 
strain, as 1 to *876. It appeared from these experìments that bodies 
when Bolidified under pressure bave not only their densìties greatly 
increased, but their molecular structure is also materially affected, so 
as to inciease their adbesive power. Stili further to elucidate the 
Bubject, cubes of exactly one inch were carefully prepared and loaded 
with weights till they were crushed. The first cube, solidi£ed under a 
pressure of 6421 Ib., was crushed with 213 Ib. Tin was then 
operated on ; a quantity of pure tin being melted, and then allowed 

G 



98 TBAB-BOOK OF FACTS. 

to Bolidìfy ; first, at the pressure of the atmosphere, and afterwards 
at a pressore of 908 Ih. on the square ìnch. The same quantity 
taken from the same ìngot was suhsequently suhmitted to a pressure 
of 5698 Ib. on the square inch. The bars, after beìng solidified and 
allowed to cool for upwards of fourteen hours, were subjected to the 
usuai tests of tensile strains. From these experìments there was 
derived, as nearly as possible, the same law or measure of strength 
in regard to the effects of pressure as obtamed from the experìments 
on spermaceti ; for with the same pressures of 908 Ib. and 5698 Ib. 
upon the square inch, the breaking weights were 4053 Ib. and 
5737 Ib., or in the ratio of 1 to *706, being an increase of nearly one- 
third on the crystallized metal when solidified under about siz times 
the pressure. From these facts Mr. Fairbaim observed, it is evident 
that the power of bodies to resist strain is greatly increased when 
solidified under pressure ; and he said he considered it highly prò- 
bable that the time is not far distant when the resisting powers of 
metals, as well as their densities, may be increased to such an extent 
as to ensure not only greater security, but greater eoonomy by solì- 
dification under pressure. He said he was home out in these views 
by the fact, that the specific gravitìes of the bodies experimented on 
were increased in a given ratio to the pressure. Spermaceti solidified 
under a pressure of 908 Ib. on the square inch had a specific gravity 
ofO '94859; whilst that solidified under a pressure of 5698 Ib. had 
its specific gravity increased to 0*95495. Tlie specific gravity of tin 
solidified under a pressure of 908 Ibs was 7*3063 ; and that solidified 
under a pressure of 5698 Ib. was 7*3154, which gave '0091 as the 
increased density from pressure. There are further experìments in 
progress to determine the law that govems this increase of specific 
gravity, and to determine the conducting powers of bodies solidified 
under severe pressure. Experìments bave also been made on such 
Bubstances as clay, charcoat, and different kinds of timber. From 
the experìments on powdered'dry clay, it appeared that a bar of that 
substance 3^ inches long, and 1} inch diameter, after being hammered 
into the cylinder, so as to become slightly Consolidated, was reduced 
in bulk with a pressure of 9940 Ib. on the square inch to 2 *958 ; with 
a pressure of 54,580 Ib. to 2*3 ; with 76,084 Ib. to 2*288 ; and with 
a pressure of 97,588 Ib. to 2*195 inches. — Athenoeum, No. 1408. 

NBW WAB MI8SILB. 

Mb. Hazeltine, of Harwich, has experimented satisfactorìly, 
with a shot or shell (for it may be used charged or not, as circum- 
stances may require,) which is a laterally exploding missile, and 
was fired from an old 6-pounder brass gun, which, much to the 
disadvantage of the trial, was one-tentìi of an inch over its proper 
gauge. On this occasion hollow shot were used. The missile in 
construction is a conical ball, about 7 inches long, or nearly twioe 
the diameter of the bore, its sections being one-firai less area than 
the gun ; 6 rìbs about five-sixteenths of an inch thick, plaoed at 
equal distances on the shot at a slight angle, and extending about 
two-thirds of its length, fit the gun with the ordinaiy dearance. 
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and a ring fits loosely at the back of the shot, supported by the 
6 ribs ; so that whilst the propelling force of the powder is fUly 
used, the resistance of the air to the shot is only four-fìfths of an 
ordinary cannon-ball, as the ring only travels a oomparatively short 
distanoe. The after-part of the shot is cast hollow, so as to throw 
the centre of gravity as forward as possible ; the distance £rom the 
gun to the cliff was about 500 yards ; of the 8 shot fired into 
the clifi, 5 were dug out, and were found to bave penetrated some 
4 or 5 feet into hard day, the whole of them having entered point 
first ; and to judge from the holes made, and the peculiar whizzing 
sound produced, Uie slight inclination of the ribs seems effectually 
to bave rifled the shot in its flight. The shell upon this principio 
bas a bolt running through its leng^, so as to render it much 
stronger longitudinally than laterally; consequently, its effect on 
enterìng a sbip's side or wall and exploding, must be veiy de- 
structive. Shells of this kind would be of no little use in the Baltic 
and Black Seas, as aim may be taken as correctly with them as 
with a rifle ball, and one of these from a 68-pounder would cer- 
tainly be a most unpleasant visitor. The weight of the shot used 
was about 6 Ibs. 14 oz., and the charge of powder llb. — Esaex 
Stwndard. 

VAST oabtridok manufaotobt. 
Messrs. Sohlesingeb and Hills, at their factory at Northfleet, 
during the past year, bave executed a contract from Government to 
manufacture entìrely thirty-five millions of Ball Cartridges for the 
army in tìie East. In this manufacture there were employed 
upwards of 500 men, women, and children. Some of the youngest 
of ;the working children were not more than seven years of age. 
The busy scene is thus described by a visitor: — " Ttese children 
are employed in making envelopes in which the cartridges are 
wrapped prior to packing ; the women and children are employed 
chi^y in i^olling up the paper cartridge cases, which are made of 
what is called shorthand, or whitey brown paper, and not ' cartridge 
paper/ and putting the bullets into them ; such persons are paid 
piece-work, and eam from 7s. to lOs. per week. These cases are 
passed into other rooms, where they are fìlled with the requisite 
amount of powder; then other men and boys are employed in 
shaking down the powder, not ramming it, and doubling over the 
surplus end of the case, the end bit off by the soldier. Ten of the 
cartridges are then packed in one of the envelopes made by the 
children. In another part of the - building a number of men are 
employed in casting bullets ; these are cast in rows of five, two 
rows being cast in one mould; each casting produces ten bullets; 
these are next carried to tables, at which men are employed in 
cutting the bullets from the surplus metal. These boys are paid 
Is. a day and overtime, and many of them eam as much as lOs. 
a week. The cartridges, after being packed in tens in the envelopes, 
are next packed in d^ boxes, each containing 100 packages, or 
1000 cartridges. The boxes are then packed in oilcloth, with an 
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outer covering of white canvas, and are then seni over to Tilbury 
Fort." We uDderstand that about 100 boxes are packed daily: 
even at thìs rate it would occupy more than one whole year before the 
oontract will be completed. 

IlfPBOVED BEVOLVING FIBE-ABM8. 

Messbs. Bentlby and Sons, of Liverpool, bave patented a Rifle 
fitted with Bevolvìng Chambers, similar in prìncìple to the rìfles and 
pistols of Messrs. Colt and Messrs. Deane and Adams, but more simple 
and efficient in the mechanism by whìch they are dìschaiged. The 
'^ cock-comb/' or finger-hold of the cock, is placed undemeath the 
gun, and within the guard. To cock, or half cock the gun, the left 
hand is placed in front of the guard, and the thumb of the left band 
pressed forward on the cock-comb, which resembles in shape the 
ordinary trigger, but is placed the reverse way. The nfle, in 
consequence of the great facility with which the trigger may be 
brought into action, will discharge five distinct charges in four 
eeconds, the barrels being as large in calibre as tiie present military 
Minié nfle. In loading, a great improvement has also been made, 
the ramrod being a short rod fitted at the end, on the prìnciple of the 
Archimedean screw, and requiring but one tum to force the bullet 
home to the chamber. This invention combines both simplicity and 
economy, with increased facilities for rapid discharge and more 
éfficiency of action. ______ 

BIFLE FIBE-BOLT. 

Captain Nobton writes to the Liverpool Review : — " I bave shot 
this Bolt, measuring ten inches in length, and weighìng one ounce 
and a half, with a charge of one dram and a half of H^'s powder, 
from Mr. Sharp's American breech-loading rifle, to the distance of 
more than 800 yards in a correct line, wi^ an elevation of about 
30 degrees ; the shaft of the bolt was made of Memel pine, and ita 
base was fortified with a circular piece of thick card glued on. An 
arrowy shower of these bolts would teli well when discharged from 
the walls of a fort into the trenches of the enemy. The head of the 
bolt can easily be converted into a percussion-shell, and used against 
ifield magazines and ammunition wagons. The action of this mis- 
sile bears no analogy to Camot's experìments with grape-shot fired 
verticaUy, but is the same as the ancient cross-bow bolt, thrown to a 
distance about three times as far as the steel cross-bow could throw 
it. I predict from the experience I bave had with this missile, that 
it wiU become an engine of modem warfare. Fig. 15, in my Pamphlet 
on Projectiles is an illustration of this bolt, when used to load at the 
mouth of a rifle, or as it appears after having passed through the 
barrel when loaded at the breech." 



PEBBT'S BBEECH-]|;<OADINa BIFLE. 

The peculiarìty of this Breech-loading Fire-arm consists in the 
combination of a vibratory charge hold^ working on an arbor in a 
socket, and movìng in a circle ; a magazine or tube in the breach for 
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fifty percus£don-caps, a piercing cone in connexion with the explodisg 
nipple, which introduces the fire to the centre of the ca^iridge, prò- 
ducing instant explosion ; also a tube forming an adjustable gas 
joint with the barrel, and so arranged as to be self-cleaning in the 
joìnt^ which prevents any obstruction by rapid firing ; ali combined 
so as to introduce each charge separately and without breaking the 
cartrìdge, a single cap being at the same time placedupon the nipple. 
The charge-chamber is a little larger than the bore of the barrel, so 
. as to prevent wìndage, and gìve the same advantage as the Minié 
ball does to muzzle-loaders. It can also be charged with powder and 
patch, and no cartridge used if desired, as the breech-chamber is 
loaded hke a common shot-gun. This rifle is said to possess one- 
third greater penetrating power with one-sixth less powder than any 
muzsde-loading one. A ball fired from this rifle has penetrated 
through a target composed of 18 pine boards, each one inch thick, and 
an inch apart, at a distance of 80 yards. It was originally patented 
in 1849, but a second one is now to be taken out for improvements. 
— SdevUific American, 

MARINE MORTAR. 

Mr. Nasmtth has explained to the British Associatìon bis pian for 
destroying ships by means of a Marine Mortar fixed at the bow of a 
strongly built yessel to be propelled by steam-power. He proposes 
to place in the bow of the yessel, and projecting about two feet 
beyond it, a case large enough to contain about six hundredweight of 
gunpowder. A percussion ball is to be ìnserted at the back of the 
reservoir of gunpowder, to explode at the instant that it strìkes 
against the ship to be destroyed. The mortar vessel is to be built 
of blocks of timber, so strongly as to be able itself to resist the effects 
of the explosion, which womd completely destroy the enemy's ship. 
Such a marine mortar, it was stated, could be amply manned by 
" three brave fellows," who would be secured from danger by the 
strength of the ship and its recoil, and by then occupying positions 
least exposed to injury, even should the explosion do damage to the 
parts nearest to it. 

NEW AUSTRIAN OUN. 

This new Gun, of which Austrian military men speak highly, 
only differs from iJie common musket in the fact that six very super- 
ficial grooves are cut down the inner surface of the barrel. The sur- 
face of tìie lower half of the buUet, which must be of very soft lead, 
is deeply notched, and the action of the ramrod naturally forces the 
projecting edges of the bullet into the grooves. The barrels are fur- 
nished at the breech with what is technically called a ** thom." 
This thom, or tige, is a round solid piece of iron projecting nearly an 
inch and a half into the inner and lower part of the barreL Bound 
the thom — ^that is, between the thom and the inner surface of the 
barrel — ^there is naturally an empty space, and into this the charge 
of powder fichUs. When the indented or crimped bullet is rammed 
down, it completely fills the lower part of the grooves, but can 
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descend no further than the point or top of the thom ; ** and thè 
consequence is, that the powder being subjected to no pressure, 
every grain of it ignites at one and the same time, and propels the 
ball with prodigious force." 

EXPÌiOBIVE SHOT POR CANYON. 

Mb. William Tibbalb^ of South Coventry, Connecticut, has 
patented thìs Explosive Shot for Oannon, which possesses peculiari- 
ties different from the other explosive shot heretofore tried. It is 
conìcal, hollow, and contains powder ; has a nipple on its point, and 
is covered with a jacket of soft metal which hiais flanges, and which 
allo WS of the shot being rammed down so tight as to prevent windage, 
but not affect the explosion of the percussion cap on the nipple offiie 
ball. The shot is discharged by a charge of powder behind it, and 
when its point strikes an object, the soft metal case is driven down 
forcibly on the cap, which explodes, ignites the powder in the hollow 
shot, and then it explodes, scattering destruction ali around. — Scien- 
tific American. 

ineW CANNON BHOT. 

Hb. Tule, of the Lowca Iron Works (Tulk and Ley), has invented 
a mode of applyìng the principio of the Minié rìfle bullet to shot, for 
either pUin or grooved dumon. Non-miUtarsT reade» may not, per- 
baps, be aware that l-16th of an inch " windage" is allowed in our 
artillery servìce and that of tiie French — ^that is to say, the diameter 
of the shot is l-16th less than the diameter of the bore, in order to 
let the former pass down the gun. But this occasions much waste of 
the effective force of the gas generated by explosion of the powder, 
by permitting it to escape through the interstice. Mr. Tulk s object 
is to dose the interstice, on the exit of the ball, so as to determine 
the whole of the disruptive gas to its propulsion. This he proposee 
to accomplish by nu^dng the shot to consist of three simple parta* 
The main body of the shot ìs a cast-iron cylindrical cono, like the 
Minié shot, and may be either solid or hoUow. A second part, of 
cast-iron, consists of a solid or hollow cylinder combined with an 
inclined cono. These two parts fit into each other, passing through 
the tììird part, w^iich is a single or doublé lead ring, fitting closely to 
both. When the shot, thus made up, is put into the cannon, the 
Qonical end points towanls the muzzle. The oonical plug lies next to 
the powder, and the leaden ring between the two. When the powder 
explodes, it drives the plug with great violence into the ring, and 
causes the softer metal of which it is made to expand, until its ex- 
terior surface presses perfectly gas-tight against the interior of Hie 
cannon bore. Thus, the whole force of the explosion is expended on 
the propulsion of the shot. — Whitekaven Herald, 



impbovbd fibe-abms. 
Amono the many improved plans of Fire-Anns which bave been 
brought before the public within the past year, we have to record 
another by Daniel B. Neil, of Mount Gilead, Ohio. It has for its 
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object the firìng of two chJfurges, one after the other, from the barrel 
in vhich they are placed, by means of a common gun-lock. Two 
prìming holes are bored in the side of the barrel, and two charges are 
inserted at once. The look is so arranged, with a hammer having 
two heads, as to strike the cap of the firat nipple on the side of the 
barre], and discharge the first ball ; and then to strike the nipple of 
the seoond prìming orifice^ and discharge the second ball. This one- 
barrelled gùn is intended to possess ali the advantages of a doublé- 
barrelled one. It can be charged with ball or shot. For fowling- 
pieces, it wiU be of great yalue. — Sciente American, 

NEW BULLBT. 

Mb. Wm. Palmbb^ of Feltwell, has inyented a ball suitable both 
for small guns and cannon, whìch he descrìbes as far more deadly 
and destructive in its effects' than any yet in use. He says, '' It 
cuts, wounds, and laoerates in suoh a manner that it is scarcely 
possible that any animai or man should live after being struck by it. 
A ball that would fit a common gun — say 5-8ths of an inch in dia- 
meter — expands on leaving the gun to i inches, and the instant it 
touches anything, cuts in ali directions. A cannon-ball on the same 
principio would cut a space of at least 2 feet. The invention has 
been tried several times in small guns, and it does not appear to affect 
the flight of the ball in the slightest degree. It would be a very 
destructive shot in a regiment." — Norfolk New8, 

IBON MUSEBT-BALL. 

ExFEBiHENTS have been made at Berlin with a newly invented 
egg- shaped iron Musket Ball, which has the triple advantage of 
weighing about a quarter of an ounce less than the present leaden 
balls, and of penetrating a cuirass at 400 yards (whereas, even the 
fùlminatilig needle baUs flatten ineffectively at 200 yards), and of 
being much cheaper than lead. 



PATBlJn WHEEL FOB OUN-OABBIAaES. 

Messbs. Botdell and Glasibb, of the Camden works, bave pa- 
tented a new descrìption of Wheel for Gun-carriages, and other vehicles, 
the uses of which require that they should frequently pass over rough 
and uneven roads, and sometimes over places where there is no road 
at àlL The invention consists of a serìes of shoes or short trams, 
which are attached to the ordinary carriage-wheel^ and make for it as 
it rotates an endless railway, each piece being suffidently long to 
bridge over any temporary obstacle. It is expected to be very useful 
in the traosit of artillery over ploughed ground^ largo stones, &c. 
Government has siven its sanction to the invention by ordering a 
gun-carrìage for tne Crimea, and several artillery officers have ex- 
pressed their approbation. There is no doubt but that the pian will 
be useful in making temporary levels for the wheels in uneven places, 
but tìien the difficidties of traction under ordinary circumstances will 
be much inereased, and should the carriage at any timo come to a 
mt of greater length than the shoe, there may be some trouble in 
getting it out again. However^ the first difiiculty is^ we believe, got 
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over by makìng the shoes to Bcrew on and off; and seeìng Uiat they 
are each of consìderable length, the frequent oocurrence of the seoond 
is not very probable. 

THB WIND OF A OAVKON-BALL. 

The ScUut Public, of Lyons, relates the foUowing &ct, which 
it points out to the attention of physiologìsts : — *' An officer of the 
French army, whom General de Martùnprey had sent ' to make a 
reoonnoissance in the neighbourhood of Sebastopol^ was knocked 
down, not by a cannon-ball itself, but by the wind of it as it passed 
dose to him. The oommotion produced was so intense that the 
tongue of the officer instantly contracted, so that he could not either 
pnt it out of his mouth or articolate a word. Having obtained leave 
of absence, he retumed to Marseilles, where he underwent treatment 
by means of electricity. After the first few shocks the tongue began 
to move with more facility, but without his being able to speak. On 
the twelfth day he was subjected to an unusually violent shock, which 
produced the desired effect, and in a few minutes after the patient 
recovered his speech. He is now fiiUy reooyered, and ezpects to 
return to his post in a few days." 

OOMPOSITION OF OUNPOWDBB. 

The foUowing are the results of some apparently very carefuUy 
conducted analyses of different samples of Gunpowder, made by 
C. Waltzien: — 



8«ltpetre . 
Snlphur . 
Water 

ÌCarbon 
Hydrogen 
Nitrogenand 
Aah . 




The chief feature in these analyses is, that the charcoal has been 
determined directly as well as the saltpetre and sulphur, and not, as 
in ali previous analyses, calculated as loss. The excess apparent in 
some of the analyses arìses from the estimation of the water being too 
high. — Liebig*B Awnalen, May, 1854. 

THEBMOOBAPHT, A NEW KIND OF PBINTINO. 

M. Felix Abate, of Naples, has found that wood when impreg- 
nated with acid and pressed in contact with a piece of paper, will 
impress a copy of its surface upon the paper, which wiU be rendered 
visible and fixed by the action of beat. His process is as follows : — 
Suppose a sheet of veneerìng wood be the object from which impres- 
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rions are io be takoD, it is to be exposed for a few mìnutes to the 
oold evaporation of hydrochloric or sulphurìc acid, or it may be slightly 
wetted with either of these acida diluted, and the acid then weU 
wìped from the surface. Afterwards it is laid upon a piece of calicò, 
or paper, or common wood, and by a stroke of the press an impres- 
Sion is taken, which is of course quite invisible ; but by exposing this 
impression immediately after to àie action of a strong heat> a most 
perfect and beautiful representation of the prìnting wood ìnstan* 
taneously appears. In the same way, with the same piate of wood, 
without any other acid preparation, a number of impressions about 
twenty or more are taken ; then as the acid begins to be exhausted, 
and the impressions fiiint, the acidification of the piate must be re- 
peated as above, and so on progressing, as the wood is not in the 
toast injured by the working of the prooess for any number of im- 
pressions. Ali these impressions show a general wood-like tint^ 
most naturai for the light-ooloured woods, such as oak, wahiut, 
maple, &c ; but for other woods that bave a peculiar colour, such as 
.mahogany, rosewood, &c., the impressions must be taken, if a true 
imitation be required, on a stuff dyed of the light colour of the wood. 
The impressions thus made show an inversion of tìnts in reference to 
the originai woods, so that the lights are dark, and vice verga, which 
however does not interfere with ^e effect. This arises from the isuot, 
that ali the varieties of tìnts which appear in the samó wood are the 
effect of the vaiying closeness of its fibres in different parts, so that 
where the fibres are dose the colour is dark, and light where they 
are loose ; but in the above prooess, as the absorption of the acid is 
greater in proportion to the looseness of its fibres, the effect must 
necessarily be the reyerse of the above. When, howeyer, it is desired 
to produce the true effect of the prìnting wood, the following prooess 
is adopted.: The smface upon which the impression is to be làken is 
wetted with dilute acid, and is then prìnted upon with the yeneering 
wood preyiously wetted with diluted liquid ammonia ; it is evident 
that in this case the alkali neutralizing the acid, the effect resulting 
from the subsequent action of beat will be a true representation of the 
prìnting surfaoe. 

Thermography may perhaps prove useful to the decorative arts, 
partìcularly in the production of imitations of rare and costiy woods, 
mosaics, inlaid work, &c. for paper hanginss, or for fumiture in 
place ot yeneering. — Jownal of the Society of Arte, 

BANK-NOTB SUBFACB FBIKTINO. 

A PAPEB has been read to the Society of Aris, " On the Bank of 
England Note, and the Substìtution of Surface Prìnting from Electro- 
type, for the ordinary Piate Prìnting," by Mr. A. Smee^ F.B.S. 
In tiie new Note, improvements bave been made in the paper on 
which the note is prìnted ; and by the employment of Mr. John Smith's 
patent the water-mark has been carrìeid to greater perfection than 
heretofore. For the first time^ the letters and figures of the denomi- 
natìon are shaded, which produoes artistìc effect^ and increases the 
difficulty of foi^ery. Many details were afforded of the estreme 



106 TBAB-BOOE OF 7ACTS. 

care taken to protect the public by preventinga single sbeet of papér 
from being possibly abstracted from the formation of the pulp at the 
Bank paper-miUs, by Mr. Portai, to the final destruction of the 
notes. A new Britannia has been devised by Mr. Mactise^ R. A. , and 
engrayed by Robinson, to be nsed in the place of the former vignette ; 
and the writing on the new note is rendered, " I promise to pay to 
bearer on demand," instead of "I promise to pay to Matthew 
Marshall or bearer/' as heretofore. Mr. Smee stated that he had 
proposed to the Biuik a system whereby surface-printing from eleotro- 
type should be substituted for the plate-prìnting, and that with Mr. 
Hensman and Mr. Cole th^ had suoceeded m brìnging typography 
into suocessful operation. For this purpose the Britannia luid been 
cut in Steel by Mr. Thompson, and the letters had been produced in. 
the best possible state of ezcellence by Mr. Skirving. The origìnals 
are never employed for prìnting, but are simply used as mould 
makers, from which electro-casts are taken, by the use of the Smee's 
ordinary battery and precipitating trough. The electro-metal» 
lurgio processes, as used in Ihe Bank, were descrìbed, together with 
several new pomts in connezion therewith. The bank-notes by this 
system are printed at a steam-press, constnicted by Napier, and no 
less than 3000 are printed per hour. The author called attention to 
the theory of inimitability. He stated that the system pursued by 
the Bank was so perfect that no forged note had ever escaped 
eventual detection. By the new syst^, perfect identity would be 
insured, and thus traders had only to pay attention to the quality of 
the paper and the charaeter of the design, to protect themselves. 
The author stated that importance was attached to identity ; but 
further he considered, that the doctrine of inimitability should be 
classed with the fanciful dreams of the Philosopher's Stono and elisir 
of life of a bygone age. The paper was illustrated throughout by the 
means by which Mr. Smee's system has been carried out, as well as 
by specimens of the different parts of the processes required, and 
specimens of varìous denominations of bank- notes were exhibited. 
Next were read '^Observations on the means available for securing 
Bank Notes, Cheques, and similar important documents, against 
Counterfeit and Alteration," by Mr. W. Stones. In a communica> 
tion to the Secretary from GounciUor Auer, Director of the Impe- 
riai Prìnting Office at Vienna, it is stated that they endeavour to 
prevent the possibility of the foi^ery of bank notes, by adoptmg a 
combination of processes, including the Nature-Printing process, each 
opposed to the other in its manner of prìnting. 

ZINOOOBAFHT. 

M. DuMONT, of Bue Dauphine, Paris, has descrìbed, under the 
name of Zincography, a process of electrìcal engraving of some 
promise. He designs some particular subject with a sort of Utho- 
graphic crayon upon a thick piate of zìnc, planed and rubbed with 
2ne sand, by means of a steel tool. He then spreads over the 
design a fine powder, composed of resin, Burgundy pitch, and 
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bitumen of Judea ; on heatìng the zìnc piate the powder melts, and 
is transformed ìnto a varnish, which spreads itself over the parta of 
the Bar£aice -which has been covered with the fatty crayon, that is, 
upon what constitutes the design. In order to eteh the piate and 
obtain the design in relief, he places it in a bath of sulphate of zino 
in communication with the positive pole of a battery, having another 
piate in oommunicatìon with the negative pole opposite to it. The 
current passes, and corrodes or etches the zinc which is not covered 
with ink, by which the design is brought out in relief. A cast Ì8 
then taken in gutta percha, upon which is deposited a copper-plate 
with which proofs can be prìnted by the ordinary printing-press. 
M. Dnmont's TOxxsess is a new application of a principio already 
Qtìlized by M. J^enviere, and which M. Baldun has successfully put 
in praotice in bis attempts at photographic engraving. — Moigno's 
Co9mo$. 

govbr's patent polttint pbintino-machinb. 
This Machine is desi^ed to print a number of colours at the same 
time, and drSers essentially from any hitherto constracted, both in 
principio and action. It consista of a series of plattens, or pressing 
surfÌEUies, according to the number of colours in which it is desired to 
prìnty arranged equidistantly round a common centre, by means of 
which colours are prìnted simultaneously on a suitable number of 
sheets of paper, the sheets being moved successively from one block 
to another. Beneath the plattens are placed the blocks or surfaces 
to be prìnted from^ each block l^^i^g suppUed with a difTerent 
ooloured ink by a suitable apparatus. There is also a rotating table, 
on which are fixed the tympans f or carrying the paper, there being 
as many tympans as there are blocks. In order that each sheet <n 
paper may^ in successione receive an impression from ali the blocks^ 
the rotating table^ after each action of the plattens, carrìes the paper 
from each block to the next; and, at each such action, a perfect 
impression is withdrawn, which has successively received the varìous 
colours. The first block is then supplied with a fresh sheet of paper ; 
and the previoualy supplied sheets of paper, stili in the machine, are 
advanced one stage. — (For details, with iUustration, see Mechanictt 
Magaame, No. 1594.) 

THE NATXJBAL SELP-AOTING PRINTINO PBOCKSS. 

This beautiful invenlion, recently made in Vienna by M. Auer, 
director of the Imperiai Austrian Government Prìnting-office, is, we 
believe, little known in England. An account of it in English, with 
twelve beautiful quarto specimens of the results obtained by it, has 
been published,«and descrìbes the process. By means of this art platea 
are produced '* for prìnting copies of plants, materìals, lace, em- 
broiderìes," &c. These platea contain the most delicate hollowsand 
elevations, which the human ève is unable to detect, and they are 
capable of producing two results on paper ; the one a copy of the 
orìginal, on a whìte ground, in varìous colours, with one single 
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impressione and the other a copy in white, on a coloured ground. 
The first of these is obtained by the copper-plate press, and the 
second by the ordinary printing-press ; the effect being obtained in 
both instances without the aid of drawing or engravìng. 

In taking the impression of a dried phint, or a leaf, or an insect, 
the object is placed on a polished surface of pure lead, and above the 
object is placed a polished piate of copper or steel. The two platea 
are then passed through the two cylinders of a copper-plate printer's 
press, which gives a momentary pressure of from 800 to 1000 
hundred weight. After separatiug the platea, it will he found that 
the tissue of the plant has been pressed into the lead piate, and 
when the substance is carefully removed from the piate, the design 
appears hoUow upon its surface. From this mould, plates fit for 
printing may be obtained, either by the electrotype or the usuai 
stereotype process. 

When lace or any fabric is to be copied, it is smeared over with 
spirita of wine, or Yenetian turpentine, before being laid upon the 
lead piate. 

The price of impressiona thus obtained is so moderate that a leaf 
in folio will cost only from eight to twelve kreutss^v, that ìa, from 
threepence to fìvepence. 

The Chevalier von Heufler haa publiahed, by meana of thia 
process, a coUection of the cryptogamic plants from the vale of 
Arpaset, in Transylvani». 

M. Auer took out a patent for this process on the 12th of 
October, 1852 ; but in imitation of Franco, who gave up the 
Daguerréotype for general use in 1839, and of Kusaia, who gave up 
the Electrotype of Jacobi, in 1837, the Emperor of Auatrìa has given 
up thia new process to the public. 

Messrs. Bradburyand Evans haveproduceda collection of intereat- 
ing specimena of a patent process, entitled, ''A Few Leavesfrom the 
newly-invented process of Nature-Printing," consiating, aa the tiUe 
implies, of botanica! subjects — chìeflyfems, and otiiier wìldflowera — 
upwards of thirty in number, and involving every variety of colour 
and treatment. They are, in ali respects, admirably executed, and 
cannot but prove of great value to the student of botany, to whom 
the formation of collections of originai specimens, though a labour of 
love, is one sometimes of conaiderable difficulty. The modus ope- 
ra/ndi of the new proceaa may be briefly deacribed: — ^The naturai 
object having been laid out and pressed on paper, a cast is taken of 
it by the agency of electricity, and thia forma the printing surface, 
from which any number of impressions may afberwards be worked. 
Though most readìly applicable to vegetable substanoes, which are 
at once capable of being arranged so as to preaent a aurface in low 
relief, it ia equally available, with a little arrangement, to the repro- 
duction of foasils, and other naturai objecta. Considerable presaure 
is used in printing, whereby the branches, leavea, &c., are made to 
stand out in the aame relief aa the originala, when glued to paper. — 
lUustrcUed London News, No. 712. 
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FABRIOATION OF PAFEB. 

The greatand increasing scarcity of the raw materìals used in Paper* 
making lias led to the suggestion of a varìety of new materìals and 
processes, to meet the extended demand. A correspondence upon 
the subject, betwe^i the departments of the Treasury and Board 
of Trade, has led to no important resiilt. From the new materìals 
and processes proposed, we select the foUowmg. 

BrUish PlarUs. — Whether we can growpaper materìals so cheaply 
as they may be imported is a question to be answered by no other 
means than by experìment. Hlie problem to solve ìs, whether it is 
more profìtable to grow an acre of com, of root-crop, or of paper 
matOTÌals ? Paper materìals are v^^table fibre. Ali plants consist 
largely of this substance, but in soiQe it is more abundant than in 
otherSj or more separable^ or finer, or of a better colour. Those 
plants will be best suited for the purpose in question in which it is 
most abundant^ most separable, finest, and whitest. We are snr- 
roimded by suìtable plants, but they are not cultivated. Nettles and 
mallows, in particular, are well known to possess the necessary 
qualities ; so does the Spanish broom and probably the common 
broom ; any of these thrìve in poor soil, where better crops cannot 
be produced. The common stinging-nettle is an example of what 
we mean. Its fibre is very fine and good, scarcely inferìor to hemp, 
and has been used in Germany in the manufacture of first-class 
paper. Fishing-lines and cordage of good quality are also said to 
bave been prepaj*ed from it. Wherever anything can grow there 
the nettle is at home ; no bad seasons hurt it ; no neglect injures it ; 
and it is subject to neither blight nor mildew, nor the ravages of in- 
sects. MaUows are to be had eyeiywhere ; and from them a white 
fibre is procurable in abundance. We do not find that it has been 
employed in paper-making, but its fibre is known to bave been used 
for cordage. The Spanish broom {Sparttwn jtmcewn) ìb reported to 
yield a Tory good substance without much trouble. — Gardenersf 
Chronide. 

VegetaJtle Leaves. — ^M. Vivien, of Paris, patented in this country 
a meàiod of manufacturing Paper from the leaves of trees, plants, 
&c., of ali descrìptions. The leaves which are gathered at a suit-^ 
able season, are compressed into cakes, and then steeped in lime- 
water, or in an alkaline solution, after which the mass is washed and 
reduced to pulp by any suitable means. This pulp is then treated 
according to the quality of the paper to be produced, by applying to 
it the different operations of sizing, bleaching, &c., in the ordinary 
way. If it is thought necessavy, the pulp formed in the foregoing 
manner, from vegetable leaves, may be mixed with rag or other pulp 
in any proportions. 

Wood. — ^At a late meeting of the French Society for the Encourage- 
ment of National Industry, a communìcation was read explaining 
how Wood may be converted into Paper. The bark is taken o£^ 
and the wood is reduced into shavings ; the shavings are then cut 
very thin ; they are next plaofxl in water for six or eight days, drìed, 
and afterwards reduced to the finest powder possible by a com milL 
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Thìs powder is mìxed with rags, whìch serve to preparo the pulp 
of paper, and the ordinazy operation of paper-making is prooeeded 
with. Ali white woods, such as the poplar, the lime, and Uie willow, 
are suitable for the purpoee, but the disooverer aacribes a good deal 
of hÌ8 success to the qiiaUty of the water he employed — ^tlukt of the 
little river Doller, which runsuear Mulhausen. For the first expe- 
riment he employed the wood of the aspen. No doubt can ezist 
that wood may be made into paper, provided it can be reduced into 
threads or particles fine enough for the purpose. For what is flax 
or hemp except wood, whose fibres are readily separable ? There is 
no difference between the wood of hemp and of willow, or other soft 
trees, than such as arises from the greater oohesiveness of the 
threads of the latter, or from greater toughness, which is not 
a difference of importanoe in paper-making, for the weakest wood 
is stronger than ootton dross, now so la^ely used in ali paper- 
mills. ^e only question is, can the oohesiveness of the fibres be 
overoome, or does the substance produced by grìnding into pulp, 
elther when used alone or mixed with other pulp, present a material 
fit for paper? We apprehend that it does. The Mulhausen ex- 
periment is reported to bave been made with timber. Suppose that 
the newly-cut branches of poplars, limes, and willows had been 
macerated for a fortnight, cut into suitable lengths, and then put 
into a tearing (not grìnding). mill, where they could be worked with 
water, we suspect that good pulp (or atleast ** half-stuff*') wouldhave 
been obtained without a prelìminary reduction of the wood into 
shavingB, and an after- process of grìnding. — {Gardener»* Chronicle.) 
— ^M. Charles Cheron, of Heimsprung, near Mulhausen, states that 
he has succeeded in overcoming every difficiQty in preparìng wood 
so as to serve as a materìal in the manufacture of paper. — BttUeim 
de la Société cTEncottragement. 

A patent for the manufacture of Paper from wood fibre has been 
taken out by Messrs. Watt and Burgess. It is said to be equal to 
any wrìting-paper now selling at 7d. a pound. The cost of produc- 
tion is stated to be somewhat under 252. a ton — ^more than 121. lesa 
than the prìce of rag paper now in use. What with Straw paper, 
and wood paper, there seems to be an end to the fear of rags not 
beìng capable of coping with the growing literary wants of the age. 
Doubtless it was this very fear, together with the cost of rag paper, 
which led inventive minds to the idea of using other fibrous subn 
stances, such as Straw and wood, as substitutes tor linen and cotton 
fibre in the composition of paper. 

Americcm Material. — The Long Idand Vi/ndicator says : — " Dr. 
Antisel has invented a pulp, which, in its raw state, will not cost more 
than about one-sixth of a cent per pound, and, by the aid of a machine 
invented by Mr. Nolan, can be brought into the market> made into 
paper, at a cost of about four cents per pound. Paper at present 
costs about sixteen cents, so that the value of the invention can at 
once be seen. The materìal from which the pulp is manufactured 
wiU flourìsh and grow abimdantly in ground that is at present uselesa 
to the farmer, and bere, too, the community will he the gainers. 
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We bave Been and examined specìmens of the pulp, and bave no 
hesitation in pronouncing it just the thing wanted. It is as white 
and clear as the most clearly bieached cotton, and it ìb capable of t^o 
most delicate tint. The harshness and transparency of the Btraw 
paper ìb not to be found in ity while it is capable of the highest finish, 
maintaining ali the pliancy and toughness of the pure linen rags." 

Refute of ^agar-ócme. — Dr. Cumin bas submitted to the Duke of 
Newcastle (then Foreign Colonial Secretary) specimenBof paper made 
firom the refuse of the sugar-cane^ of the raw material, and of the 
article in the first and aeoond stages of ita manufacture. The opiniona 
expressed by paper manufacturers of this dried pulp and paper are 
very favourable ; and as the cane refuse is used for fuel in our sugar 
oolonies, and great quantìties of it from the sugar plantations on the 
Mississippi are annually thrown into the river, there is reason to 
believe that the article could be imported into thÌB country at a veiy 
low rate. The ezperienced Mr. Thomas De la Bue is of opinion that the 
wooàj fibre of the waste sugar- cane is pecuHarly well adapted for the 
production of high class paper ; but as the decomposition or removal 
of its ceUular structure will entail considerable loss in weight, it 
becomes problematical whether it admits of being j^ofitMy used in 
paper making. 

Turf, — ^Mr. W. H. Clarke has patented a process, the specificatìon 
of which states that Peatwhich has not undergone too great a decom- 
position or decay, and in which the fibrous and ligneoui; parts bave 
consequently preserved a certain tenacìty of texture, is to be washed 
with water, so as to remove sand and earth, the turf, if dry, having 
been first pulverìsed. This washing, or rather elutriation, is not oon- 
àdered to be necessary when papier maché or carton-pierre are to 
be made. The dean vegetable matter, before being reduced to pulp, 
is first soaked during a couple of days in a solution of about siz 
parts, by weight, of potash, (soda would answer equally well,) and 
bìx of fresh slaked Ume in one hundred of water. When f uUy digested, 
the vegetable fibre is separated from the alkaline lev by washing, and 
is then submitted to the action of water moderateiy acidulated with 
muriatic acid during 24 hours, after which it is bieached and reduced 
to the condition ot pulp by the ordinary means. This proceBs is 
identical with that of M. Lallemand. It is probable that the centri- 
fugai machine, on the principio of that employed in sugar factoiìes, 
might be advantageously employed in the purification of turf fibre, 
especially in the removal of the ley of soda, and that a far more per- 
fect and rapid bleaching might be effected by means of a misture of Ep- 
Bom salt and bleaching powder which wovdd produce sulphateof lime 
and chloride of magnesia. This was one of the first bleaching oom- 
pounds propoBed, and was again employed by Claussen for bleaching 
flax cotton. Its use can only be determìned by its cost ; if Epsom 
Balt oa^ be had cheaply, and that the waste magnesia could be so 
economized, there can be no doubt that the bleaching of such òaxk 
coloured^òres would be much more easily effected than with ordinary 
bleaching powder. It appeara that Lieut.-Gol. Dickson, of Groom 
Gastie, in the county of Limerìck, has taken up this patente and in 
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conjunction -with Mr. Clarke, has erected experìmental workB at 
Glonlahard and Tarbert, in the Oounty of Keny, where it is propoaed 
to prepare materiak for making paper, papier maché, carton-pierre, 

Materials from India,, — ^Mr. T. G. Archer, in a paper read to 
the British Association, said, Dr. Boyle had brought under notice 
the fibrouB materials of India, and he seemed sanguine they would 
prove usefùl in making so necessary a material as paper. From 
his own examination, however, he thought those materials were too 
harsh and required too much labour to reduce them to a pulp suffi- 
ciently fine for making the ordinary letter-paper. Most vegetable 
fibres coiild be made into paper, and therefore there was no fear as 
to the supply of the coarser kinds of paper. The present difficulty 
was to supply paper for printing and writing upon. This paper 
required to be extremely white, and smoo& in tezture. Ali 
materials from the East Indies, except ootton wool, were destitute 
of that roughness of surfaoe required to form a tenacious pulp, and 
when broken up they resembled straw, rather than the fine woolly 
fibre of linen rags broken to pieces. There was China grass, 
plantain fibre, jute fibre, the fibre of the paper mulbeny, and the 
aloe fibre. Illese and other fibres he had examined, and they 
appeared perfectly smooth, hair-like tubes. Cotton, and old linen 
after use, and only after use, had both rough surfaoes on their 
individuai oells. He thought it an important point that paper 
materials should bave an adherent surface, rather than a strong 
fibre, which had the means of attaching itself to its neighbouring 
fibres, and allowed the pulp to be thoroughly amalgamated. Instead 
of -going to the East Indies, he suggest^ they should go to South 
America. He believed that the materials of a proper kind for 
paper oould be procured there abundantly. He had been led to 
this condusion by reoeiving a single sample of bark which he was 
told oould be bought in unlimited quantities. In those countries, 
the more they cut trees, the more luxuriantly they grew up. He 
was totally unable to teli them the name of the tree, as that was 
the only specimen he had seen. They would see by the specimen 
itself that this was a suitable material, possessing ali the wooUiness 
of cotton fibre, as he had proved by submitting it to a microscopie 
examination. Each individuai oeU was rough on the surfaoe, and 
this he thought was the desideratum required. The plant had 
three or four layers of this fibre. He thought it belonged to the 
class Thymelacese, and was nearly allied to the Lace-bark tree. 
He considered that from the palms of South America^ from the grasses 
of the savannahs, and other naturai products of that continente more 
suitable materials could be found than could be derived from India. 
The bark of our own osiers when stripped off by the basket- 
makers, would also yield a useful matérial. In answer to a 

2uestion, it was stated the material came from the Brazils. Br. 
iankester saìd it was true these fibrous materials could be found 
and converted into paper ; but the point to be decided was, whether 
the material cóuld be got in such quantities, and at such a price. 
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as to make as cheap a paper, or a cheaper paper than was now 
manufactured. They could make paper from nettles and sedges 
cheaply so long as these grovr Yrìld, but ìf they had to be cultivated 
the expense would be much increased. Mr. Archer replied, a 
Tessei could be freighted to Liverpool with this material for paper 
at 10^. per ton, a prìce below the material from which paper is now 
made. Mr. Archer further stated the material could be procured 
near the sea-side in largo quantities. He suggested that it could 
be cut up for pulp after the manner of a chaff-cutter. 

Dr. Lyon Playfair, in his reply to the Minute Paper of the Board of 
Trade, says : — " Many attempts bave been made to fiimish new raw 
matenais for paper, but hitherto with only partial success. The 
fiùlure generally results from one or more of three causes. Some 
fibres require so much cost to bring them to the state in which they 
are offered to paper- makers, in the form of rags or cotton waste, 
ihat in point of economy they cannot enter into competition with 
the latter. Oertain fibres lose so much weight in bringing them to 
this state, that they cease to be economical. Certam fibres, 
which are well adapted on account of their texture for the 
paper-trade, present so niany difficulties in bleaching them, as 
to render them unfit for white paper. The Surat bass, in which 
«otton has of late years been imported into this country, offers an 
example of this difficulty." 

A NEW GEBMAN PAPEB- FACTORY. 

A VAST Paper Manufactory has been erected in Freiburg, for Mr. 
Hinsch, of Frankfost-on-the-Maine. The ground-floor of the west 
wing contains a store-room for unsorted rags, and holds 6000 cwt. 
The roof is supported by three pillars. Panvllel with this lies the 
sorting-room, where between forty and fifty persons are daily em- 
ployed. After this come the washing and boiling rooms, the colour- 
ìng-room, &c. On the upper story is the room for the sorted rags, 
consìsting of three divisions, and, reaching to the roof, it extends 
over the whole wing, and holds 6000 cwt. The centro building con- 
tains the machinery. In the two first stories are the cylindrìcal 
machine, liie turbines, the half-manufactured material, the vats, the 
reserroìr, &c. The room for the cylìndrical machine is 42 feet wide, 
and reaches up to the third story. Sixteen cast-iron pillars support 
the eight machines which tear the rags. These pillars sustain sJl the 
motivo powers of the machinery, and are made hollow, to let off the 
water used in the machine. At the foot of each pillar is a receptacle 
for anything which may bave remained in the water. North of the 
machìne-room is the glass enclosure for the turbines — ^a terrace-like 
erection of 42 feet in length and 15 feet in depth ; the roof forming a 
gaUeiy, from which is a fine prospect of the surrounding mountains. 
The three turbines (after Jonval's invention), of 60-hor8e power, work 
the machine, pumps, &;c. The room for the half-converted material 
nms paraUel with, and is of the same size as, the machine-room. The 
material is kept below in firmly-pressed masses, each of which con- 
tains from 600 to 700 cubie feet, ready to be transported above, and 
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from thence to the machine, which completes the prooefis. It ìm 
raised by machinery on the west side of the room. The pump, reaer- 
voir, and other water- works, are ali on the third stoiy, l^e oentre of 
which ÌB arranged as lodgings for married and single workmen, each 
consisting of a bed-room, kitchen, &a East is the machine-room, 
which occupies more than half the wing. The machine itself is from 
the manufactory of Messrs. Wyss and Qo,, of Zurìch. The iinproved 
smoothing or facing apparatus is constructed after the design of Mr. 
Flinsch, and is the largest in Grermany. There is an hospital, too, 
for sick workmen, and the establishment is warmed by hot-water 
pipes. The design for the building, together wìth the ma«;hinery; 
was made by the firm of Mr. Schroeder, of Carlsruhe ; and the ezecu- 
tion is the work of I^fessor Schneider, of Freibuig. — BinUder, 
No. 573. 

PAPEB-ICAKING IN SCOTLAin). 

Mb. Cowan, M.P., has given to the Boyal Scottish Society of 
Arts, a sketch of the various changes and improyements in the 
Manufacture of Paper during the last thirty yeairs. He concluded 
his paper by stating that in the county of Edinbui^h, which is a 
considerable seat of the paper manufacture, there are about twenty- 
four machines in operation. Supposing these machines travei at 
the average rate of 86 feet per minute (some of them travel- at 50)^ 
and supposing that they work fifteen hours a-day (some of them 
go day and night), this will be equal to about 147 miles of paper per 
day, about 5 feet broad. Mr. Cowan believes that there are about 860 
machines in Great Britain, producing daily ^out 2160 miles of 
paper. 

BEMOVAL OF INK FBOM PAPEB. 

A COBBESPONDENT wrìtes to the AthenoBum: — '^Having seen in 
your periodical that the inventìon of a process by which the printing 
mk could be effectually removed from paper would be a desideratum 
in the present criticai state of the paper trade, it struck me that thia 
cóuld be effected with ease by a very simple chemical process. I, 
therefore, put it to the test of experiment, and found my anticipations 
fully realized. The enclosed specimen was an octavo leaf, prmted 
on both aides, which, on beìng subjected to the process, was reduced 
to a dean pulp ; but my not having at command any efficient appa- 
ratus for pressing and finishìng the pi4>er will account for the ooarse 
texture of the enclosed. This is of no consequence^ as any maker 
would beable to supply this deficiency; — ^my experiment, howerer^ 
sufficiently proves that the ink can be removed so as to admit of the 
paper being reprinted." The sample sent is, as the Oorrespondent 
describes it, free from ink. 

IVDIAN FIBBBS. 

Db. Fobbes Rotle has read to the Society of Arts a paper on 
"Indian Fibres' fit for Textìle Fabrics or for Kope and Paper 
Making." According to him, we bave boundless resources of 
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material, noi only for paper-making, but for cordage, in the vhite- 
fibred pianta of India ; such as the bow-string hemp, the aloe, the 
pita-fibre, tìie pine-apple ; and, above ali, the plantaìn, which would 
rivai Manilla hemp, or the American aloe, which bridged over broad 
rivers. The oaknm of these pianta might be converted into paper, 
and the fibres into fabrics of different qualities ; and though tiiey 
might not be fitted for making knots, they would answer for many 
kindfl of ropes, which would be capable of hearing considerable 
strains. But it was important to find a substitute for Russian and 
Pohfih hemp, which we possessed not only in the hemp of the 
Himalaya, but in the various nettles which clothed the foot of these 
mountaihs, firom Assam to the Sutlej. One of the latter, the 
Bheea fibre (in ali probability the same as the Bamée,) would not 
only undersdl every other fibre, but in point of strength would take 
a poflition second to none of ali the fibres at present imported. 
Some of these fibres had been made into a five-inch rope, and had 
been tried at Messrs. Huddart's rope manufactory, when it was 
found that each sqùare inch made from the wild rheea bore, in the 
first experiment, 844 Ibs. ; in the second, 894 Ibs. ; and tbiat from 
the rheea fibre, 910 Ibs. ; while the average strength of rope made 
with the best hemp, and after numerous experiments, from the 
year 1808 to 1808, was 805 Ibs. i^er square inch. In December, 
1853, some experiments were made at the East India Company's 
military stores with fibres in equal weights and of equal lengtìbs. 
The following are the results obtained : — St. Petersburgh hemp 
broke with a weight of 160 Ibs. ; Jubbulpore hemp, 190 Ibs. ; 
Wuckoonar fibre, 17^ Ibs. ; Mudar or Yercum fibre (common over ali 
India), 190 ibs. ; China grass, 250 Ibs. ; rheea fibre, 320 Ibs. ; wild 
rheea from Assam, 843 Ibs. ; and Kote Elangra hemp, nobreakage at 
400 Ibs. This is liie fibre of the plant distinguished as the CawMÌbie 
StUway or Indian hemp, so well known for tiie remarkable narcotic 
action of its seeds and leaves, for which purpose it is extensively 
eultivated in erery part of India. From uie statement of Dr. 
Boyle, it appears that the East India Company had ordered twenty 
tons of the rheea fibres, as well as of the Hunalayan hemp, to be 
annually sent from India for the purpose of havìng them tried. 
Some of the rheea fibres lately sent by the Court of Directors to 
liie Manchester Commercial Ajssociation bave been valued by the 
Messrs. Marshall, of Leeds, at from 48^. to 50^. per ton. 

P THB FLANTAIN FIBBE. 

A DIBCUSSION lately took place in the Court of Policy of British 
Ghiiana, relative to the Fibre of the Plantain, when Mr. Yon 
Ketcher said — " It was not necessary for him to say much on the 
subject, as the Grovemor had taken it up in his address to the 
oombined court ; but bere was an article much wasted, and which 
would be wasted for a century, unless the legislature brought it 
forward. It was well known that it had taken nearly two centuries 
to bring sugar-making to what it was now, and the idea of making 
flax from tìie Plantain Fibre was new. It was not a perishabla 

H 2 
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artide. It would not sour lìke cane. The colony was losìng from 
30,000 to 40,000 tona every year. From hia own estate of 600 
aerea, a ton and a half of that valuable material was lost every day." 
We are informed that measures are being taken for formìng 
industriai schools in ali the West India islands, in which these fibres 
may be fìtted for market. There ia little doubt that within a few years 
they will be substituted for Kussian hemp and slave-grown cotton, 
and the short fibrea uaed for paper. The colony of British Guiana 
offera 10002. for the first introducer of machinery which will prepare 
100 tona of clean fibre for market. — Christian Times. 



BUCKWHEAT STRAW A BUBSTITUTE FOB QUBRCITBON BABK. 

Accordino to a communication of Dr. W, H. Von Kurrer, the 
Straw of Buckwheat has been employed aince 1852 in many establish- 
menta in Bussia for the dyeing of cotton yams and fabrics, as a Sub* 
stitute for Quercitron Bark. — PolytecJm, Journal, Bd, 

CHEAP SUBSTITUTE FOB DAMP BLUE. 

Mb. Gbunb proposes to substitute sulphuric acid for the expensive 
tartaric acid, in the preparation of Bamp Blue. For this purpose 
great exactneas should be observed in the proportions of acid and 
salt, as an excess of the former would injure the cloth ; the proper pro- 
portions would be, 1 Ib. of prussiate of potash, and 222 grains of oìl 
of yitriol, mixed with from j^ to 1 quart of water. The prussiate 
should not be powdered, but introduced in pieces about the size of a 
nut into the cold dilute acid, and stirred about until complete deoom- 
position has ensued, which takes place very rapìdly. A white sedi- 
ment of fine crystallized sulphate of potash is deposited, and a dear 
greenish-yeUow solution formed, which, with the addition of boiled 
starch or dextrine, and the necessary quantity of ferro- cyanide of tin^ 
may be employed for prìnting, &c. — IHd, 

BSD OB YIOLET OOLOUBINa MATEBIAL FBODUOED FBOM SULPHATE 

OF INDIOO. 

If indigo lake be stirred up with water, so as to produce a dark 
blue liquid, and a caustic soda ley, marking- 38° of the acro- 
meter, be added, a dark, appearing ahnost black, precipitate will be 
formed, and will remain suspended in the liquid, which will haye 
assumed a yellow colour. If this fluid be separated from the preci- 
pitate, and mixed with excess of sulphuric acid of 66° after a couple 
of hours, it will again become blue. If, however, it be \ef\ standmg 
for 24 hours, and then mixed with the acid, it wiìl assume a green 
colour; and after standing from 40 to 48 hours, and the addition of a 
strong excess of acid, an intense red will be obtained after the liquid 
has assumed varìous intermediate shades. If the fluid be allowed to 
stand for about eìght days before the ad<1ition of the acid, the red 
colour produced will be brownish ; the same result will take place if 
beat be employed in order to hasten the production of the red colour. 
If wool or woollen cloth be dipped in the red liquor after it has been 
dìluted with water, and the acid partially neutralized with water, it 
will be dyed of a lighter or darker shade, from rose-coloured to 
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amaranthus, aoeordìng as the bath is more or lesa concentrateci, and , 
the temperature hìgher or lower. If a bath of liquor be employed 
which luu only stood 24 hours before the addition of the acid, violet 
colours will be obtained.— G. U, Gro9 Rencmd, Jwnr,, m Bulletm de 
la Societé InckbgtrieUe de MiUhotiae» 



SUPPLT OP OTJM. 

The last American papera contain an account of an apparently im- 
portant dìscovery in the far west. It is asserted that in the north of 
Texas, towards Arkansas, as well as in the state of New Mexico and 
the a^acent terrìtory, Gum has been found in inexhaustible quantities, 
and or a character scarcely, if at ali, inferìor to that imported from 
the East. It is gathered from the mezquite tree — a kind of acacia, 
abundant in that section of the country, especially in elevated and 
dry localities — and exudes spontaneously in a semi-fluid state from 
the bark of the trunk and branches, soon hardening and becoming 
nearly colourless by exposure. July, August, and September, are 
the months for collecting it, and the quantity from each tree varies 
from an ounce to three ounces, which may be greatly increased by 
incisions. Even as it is, a good band, it is said, would probably be 
able to collect from 10 Ibs. to 20 Ibs. a-day. Should it conmiand 
<me-half of the prìces paid for gum arabic, the gathering of it will, in 
the opinion of tìie United States Superintendent of Indian Affairs, by 
whom it was tested, afford employment to thousands of wild Indiana 
of the plain, so as to constitute it a most valuable article of traffic on 
the western frontier. — Journal ofthe Society ofArts, No. 108. 



WATEB-MSTEBS. 

Mb. David Chadwick (Salford), has read to the Institution of Oìvit 
Engineers, a paper which commenced by showing the long-experìenced 
want of a good system of ascertaining the quantìty of water delivered 
by water companìes to private houaes, public establishments, or 
manufactories, direct from the pipes, without the intervention of 
cisterna, and under the yarying presaure of high and low service, or 
under the drcumatancea of ìnt^mittent or Constant supply. 

After alluding to the statement in the Beports of the Jurìes for 
the Exhibition of 1851 (Class Y.), "that no instrument had hitherto 
been so far perfected as to satisfy the oonditiona of a good meter ;" 
the paper gave a liat ofthe patented Water Metera from 1824 to 1853, 
and thenproceeded to explain auccinctly the aeveral systems hitherto 
employed, under the several olassifications of, — 

lat. The diaphragm principio. 

2nd. The water-wheel, the turbine, the apiral fan, the drum, and 
their varìouB modificationa. 

3rdi The piatou and cylinder. 

In practice, it waa aaid, they were ali found to permit amali quan- 
titiea of water to paaa through the meter, without regiatration, in con* 
aequence of a certain amount of force being required, to overcome the 
resistance offered by those parta of the meter in connexion with the 
countìng apparatus, before motion could be given to it. 
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Mr. Siemen8*s ìnventions were well spoken of for their ingennity, 
but the defeot above mentioned equally applied tothem. 

Captain Erìcsson'srotaiT fluid meter wasahown tobeara dose resem- 
blanoe to that of Mr. Taylor, and to be liable to the same objectioiifl. 

The reciprocating fluid meter, ajso by Captain Ericsson, was shown. 
to bave been used, to some extént, in the United States, and to be 
more effective in its action. 

Messrs. Donkin and Co.^s meter, on the prìnciple of the disc engine, 
possesses a certain degree of merìt, but it has not hitherto been 
rendered practically efficient. 

The instrument introduced by Messrs. Hanson and Ghadwick, of 
Salford, the descrìption of which was the point of the paper, consisted, 
the wrìter said, of a vessel of metal, into which the fluid entered, 
by a pipe at the bottom, through a wire gauze, to prevent the admis- 
sion of silt or other extraneous matter ; it then passed into two semi- 
circular bags of vulcanised caoutchouc, firmly fixed on a level bed : 
one end of each bag opening into the meter ; upon these bags rested 
three conical metal roUers, attached to a oentre shaft, which was 
connected with the ordinary registerìng wheels and dials. The water, 
on passing into the bags, propelled the rollers round continuously, 
each revolution registerìng exactly the oontents of the bags. The 
rollers worked in the water, under the same pressure as in the pipes, 
which was in fact continued throughout, and at its exit from the 
meter the water did not exhibit any appreciable loss of pressura. 

It was stated, that the vulcanized caoutchouc would not, in a very 
long period, exhibit any signs of deterìoration from working under, 
water, and that there was very little wear and tear of the bags, as 
the rollers passed over them, without any sensible abrasion. 

Mr. J. Crlynn, F.B.S, has descrìbed to the Society of Arts the 
leading features of the several plans which bave been proposed. Mr. 
Ghadwick's meter hadrecently been brought under bis notice, whìdi 
it was stated only varìed 5 per cent, between a head of water of one 
foot and one of 300 feet. In this meter a wire gauze or siere was 
introduced between the supply-pipe and two inlet passages situate in 
the bottom of a cylindrìcal vesseL These passes opened into two 
vulcanised india-rubber bags, embedded and laid fiat on the bottom 
of the vessel, and there were openings at the other extremities of the 
bags, for allowing of the exit of the water into the meter. On the 
watcnr enterìng these bags, it sets in motion three oonical roUers 
attached to a centrai spindle in connexion with tìie ordinaiy counting 
wheels and dial, each revolution of the rollers registerìng exactly the 
contents of the bags. A second paper read was *' Descrìption of 
Taylor's Water Meter," by Mr. B. Fothei^gill.* This meter consìsts 
of a cylindrìcal vessel or cistem of a size proportioned to the bore of 
the pipe that was to receive and discharge the water. Inside there 
was a dpxm revolving on its axis in a vertioal or uprìght position, and 
the stream passing through the meter was distrìbuted upon the dram 
at each side of the meter. The regìstration was given by a train of 
wheels connected with the dram, and carrìed to the indicator. Theire 
* Deserìbed abo in the " Year-Book of Faots," ISSép p. 31. 
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were between 100 and 200 of sudi meters working in varìons parta of 
the countiy. __^^^ 

THE WATEB ST7PFLT AND DBAINAOB OF PABIS. 

AccoBDiNa to M. Belgrand's calculations, 90,000 cubie métres 
(808,700 cubie feet) of water would supply Paris for ali domestic and 
industriai purposes ; that is, wherever a high serviee is needed The 
110,000 métres remahvng out of the estimated total of 200,000 he 
throws on to the public serviee — Street- watering and cleansing, 
fountains, flre-plugs, &c. &c., forwhich only a ground serviee would 
be necessary. M. le Préfet proposes to bring these waters of the 
Somme and Sonde only for the special dismbution of the high 
serviee, leaving the present arrangements for ali public needs. TMb 
doublé disxribution, he thinks, would work admirably. 

The Préfet submits the following, in connexion with this improved 
water supply. A grand line of principal sewerage^ fumished with 
rails for the passage of carte and wagons ; then a secondary Une, 
likewise fumished with rails for the less importent streete ; uien a 
smaller conduit, lar^e enough for wheelbarrows and tubs to pass 
through, which should encircle each group ot houses when they eould 
not eommunicate direct with the principal or the secondary sewers ; 
and finally, a short cross pipe from the party wall of each two houses 
to the small surrounding sewer of the group, or directly to the prin- 
cipal or secondary drains, aceording to thè situation of the houses in 
question. This system of dndnage would be certainly as complete 
as care and seience eould make it. Not a house would be unsup- 
plied with drains ; as not one, were M. le Préfet's pian carrìed out, 
would be unsupplied with water at the high serviee. And combined, 
these improvemente would be followed by certain house improve- 
ments, which ali who bave visited Paris know are the great domestic 
improvemente nowneeded. 



ASTB8IAK WELL AT BBAINTBSB. 

Ths ChdìMford ChrorUde publishes the details of a trial bore 
oompleted at Bndntree. The Locai Board of Health, having a 
Btrongimpressionin&Your of obtaining a supply of soft water on 
the Artesian prineiple, instead of the hard surfaoe water from above 
the London clay, consulted Mr. Prestwich, the author of a recent 
wofk^ " On the Water-hearing Strate around London," and, by bis 
advioe, resolved upon making the attempi At the depth of 245 feet 
from the surface, an apparently inexhaustible supply of water, said 
by ordinary teste to possess a considerable degree of softness, was 
got The bore was made in a field adjoining Pods Brook, at an 
elevatian, aceording to the Ordnanee survey, of 145 feet above the 
seBy being nearly 90 feet below the level of the hi^est part of the 
town, from a bore not ezeeeding two indies at the bottom, wlthout 
any head or reservoir, but merely by introducing a common band- 
pump, as much as twenty gallons per minute were obtained, and 
Bo èzertiona eould reduce the lerel at which the water stood. Tbo 
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pecuHarity of this trial^ is, tìie temarkable deyelopment of the 
mottled clays and sands between the London clay and the chalk. 
The well-borer, Mr. John Groode, of Great Baddow, stated that, m 
thirty-five years' experìence in yarìous parta of Essex, he had neyer 
met wìth a shnilar thickness in these beds ; and Mr. Prestwich re- 
marked that, though by no means uncommon to the west of London^ 
there were no previously ascertamed data to lead hhn to expect such 
a thickness in these strata to the eastward. 

A flow of water has been obtained in this Artesian welL Mr. 
Fenton, surveyor to the Board, states thatthe contractor commenced 
sinking the shaft in August, 1853^ and great dehiy was causedby 
the land springs working into the stratum of sand above the London 
day. The shaft is 6 feet 6 inches in diameter, for the depth of 
125 feet, with tunnels at the depth of 110 feet, toform a reservoir to 
collect ihe water when the engine is not at work. A 4-feet shafb 
has been sunk to the further depth of 80 feet, and from thence to 
the main spring a 12-inch iron pipe has been inserted. The shaft 
and tunnels wiU hold 40,000 ffallons. The stratum of pebbles 
being reached, and the men lert without any water in the shafty 
next moming, at six o'clock, 80,000 gallons were found to bave 
risen and passed into the shafts or tunnels, and^ to ali appearance, a 
supply sufficient for the town will be obtained. For two days after 
the water entered the well, a deficiency was perceived at the other 
Artesian wells in the town ; but nearly ali these soon reoovered their 
usuai supply. 

CLARIFIOATION OP SBWAGB WATER AND PREPABATION OF 

SEWAOE MANURB. 

The proposai made by the Prince Consort to the Agrìcultural 
Society of England, that Sewage Water might be advantageously 
and rapidly filtered by ascension through certain media appropriate 
either to the formation of requrred composta for solid manure, or 
by partial def ecation only ; to the preparation also of purely liquid 
sewage, fit for waterìng market-gardens with, as through pipe-hose 
and peiforated nozzles, will be remembered by many of our readers. 
His Boyal Highness' proposed appropriation of the upward filtering 
tank of water companies to the preparation of sewage has proved 
to be a highly practicable and valuable soggestion, in many instanoes ; 
and we are enabled to state the details of one case in particular, and 
the first, it is said^ in which the new sewage tank has been 
brought into use. 

At Aylesbuiy, in Buckinghamshire, the sewage from a larve 
section of the town discharged itself into a brook on the HartweU- 
road, so near to a private residence, that the tenant threatened io 
indict the Locai Board of Health, unless measures were taken to 
remoye the nuisance. The attention of the Board was called to 
the effect that peat charooal had in removing the offensive odour 
firom sewage; the construction of the tank and filter was com- 
pleted in August, 1852 ; and the result is thus shown in a letter 
wiitten by the Chairman of the Locai Board of Health to the 
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èngineer^ Mi*. T. A. Yarrow^ of London, engaged. The Cbaìrmau 
obaerves : — 

" On the 4th of August, 1852, when the peat chorcoaL was put 
ìnto the tank, and the sewage immediately tumed ìnto it, after 
passìng through, the liquid that ran off was wìthoui colour or 
flavour, perfectly inodoroua and drìnkable ; and several who were 
ìnterested in the experìment did drink it : I, myself, did ; the taste 
was yery like soft sprìng water. I requested a friend to analyze 
some of it, and he stated the result to be, that he could not detect 
any ammonia in it ; thus the absenoe of axnmonìa would show that 
the fertilizing propertìes of the sewage had been absorbed by the 
oharcoal. On the 23rd of September, the water which ran from the 
tank had the smeli and colour of sewage, by which we knew 
the filter had done its work, in taking up as much as it would of 
the offensive part, which, of oourse, is the fertilizing part of tho 
sewage, and the tuik was accordingly ^nptied. 

. ''The quantity of charcoal put in was 1 ton 9} cwt., and the 
quantity taken out was 3 tons 5^ cwt. — thus absorbing, in five 
weeks, considerably more than its own weight. The consistence of 
the manure, when the tank was emptied, was that of veiy coarse 
Band or grit, which rendered it capable i3Ì being drìlled in with 
seed ; it was also quite inodorous. 

" "The benefit^ in a sanitary point of view, is, that whereas the 
sewage was a nuisance running into a brook and polluting water 
which at a short distance below was taken to be used for culinary 
purposes, and for cattle to drink, the smeli is gene from the sewage, 
and the water runs clear and flavourless into the brook.'' 

The filter alluded to in the chairman's letter, was constructed on 
the principio of that recommended by Prince Albert, with alterations 
to meet the. locai requirements. It purified (we are told) a section 
of the town containìng, at a very moderate calculation, 2000 
ìnhabìtants, and the sewage passing tìirough the filter was of a 
peouliarly fetid descrìption, owing to the deficient water supply. 
The tank was constructed of brìck and timber : was set to work 
within fourteen days from the time it was commenced, and the 
entire cost was under 501. — ^Abrìdged from the Bmlder, No. 588. 

SEWBB-FLUSHIHa AFPABATUS. 

SOHIB important and highly sucoessful ezpeiiments with a new 
and ingenious apparatus, invented by Br. Gray, of the Dvòlin 
Freenwm's J&iirruU, bave been made at Dublin, in presence of the 
High Sherifi^ the presidents of the CoUeges of rhysicians and 
Surgeons there ; IVofessor Sullivan, of the Museum of Irish 
Industiy ; Mr. W. D. Butler, arohitect ; Mr. Neville, city engineer ; 
Professor Aldrìdge, Sir H. Jervis, Sir A. Clarke, and many other 
intelligent and influential gentlemen belonging to Dublm; ali 
of whom attested, by a formai resolution, passed on the spot where 
ihe experiments were made, that they had been perfectly successfùl, 
and recommended the general application of ìke apparatus, both 
for house purposes, and for general city drainage, as a simple. 
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effective, and valuable invention. The model exbibited, comprìsed 
about 60 feet of house-dram, wìth, at the sewer extremity, a syphoa 
trap, of the ordinaiy S shape, filled with -water, and at the house 
extremity an ordinaiy beer-barrel (used to show how cheaply the 
apparatus might be fitted up). In the bottom of this barrel was a 
Ifu^ valve, commuoicating through a tube with tìie house end of 
the drain, and a simple apparatus, it is said, was eontained in the 
barrel, or cistem, by meanQ of whìch, so soon as the oistem wm 
filled (from the ordinary watep-pipes and through a small pipe with 
a orane), the valve was opened, and the water, omounting to some 
thirty or iorty galloiu, suddenly flushed the drain, carrying with it 
stonee, clay, or other contenta, and expelling not only these, but 
the foul gases that might be oontaìned in the drsin, tjl of whicfa, 
together with the water, are ejected suocessively, as by a squirt or 
^p-gun through the S syphcm-trap into the sewer, while the foul air 
is replaced by air from the house, and the drain is thus thoroughly 
ventuated as well as flushed. The orane attaohed to the supply- 
pipe is intended for use so as to fili the cistem only by dribletis, 
and once or twice every twenty-four hours, or as ofben or as seldom 
as may be desired, the whole apparatus being thus self-aoting when 
once regulated. — BuUder, No. 616. 

INVBNTI0N8 BT THE LATB JOHN tf ABTIN. 

We record, withregret, the death of the amiable Mr. John Martìn^ 
the painter, whìch ocourred on the 17th of February, 1854. Mr. 
Martin had devoted much time and money to projects for the 
improvement of London, the embankment of the l%ames, the prò- 
vision of pure water, and varìous inventions connected with sanitary 
objects. ''My attention," he says, in a very interesting autoMo- 
graphical sketch communicated by him to the lUiistreUed Lmd(m News, 
for March 17, 1849, " was first occupied in endeavouxing to procure 
an improved supply of pure water to London; diverting the sewage 
from the river, and rendering it avaiUible as manure ; and in 1827 
and 1828, I published plans for the purpose. In 1829, I publisbed 
further plans for accomplishing the same objects by différent means, 
namely, a weir across the Thames, and for dnuning the marshy 
lands, &c. In 1832, 1834, 1836, 1838, 1842, 1843, 1845, and 
1847) I published and republished additìonal particulars — ^being so 
bent upon my object that I was determined never to abandon it ; 
and though I have reaped no other advantage, I bave at least the 
satisfÌEtction of knowing that the agitation thus kept up constantly, 
solely by mjrself, has resulted in a vast alteration in the quantity 
and quality of the water supplied by the companies, and in the 
establishment of a Board of Health, which wìll, in ali probability, 
eventually carry cut most of the objects I have been so long 
urging. Amongst the other proposals which I have advanoed is 
my railway connecting the river and dooks with ali the railwayB 
that diverge from London, and apparently approved by the Railway 
Termini Gommissioners, as the line they intimate coinoides wiuk 
that submitted by me, and published in their report — the prìnoiple 
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of nil adopted by the Great Western Une — ^the lighthotwe for the 
nnds spproprìated by Mr. Walker in his MapUn sand lighthoufl»^ 
the fiat anchor and wire cable — ^mode of TentUating coal-mines — 
floating harbour and pier — iroa aìàp, and varions oSier inventions 
of comparatìvely minor importanoe, but ali oonducìng to the great 
ends of improving the heaith of the country, increanng the produce 
of the land, and fùnùshing employment for the people in remunera*, 
tive wofiu." 

PBHVBIVTION OF BM 0KB. 

A PAPKB has been read to the Institution of Oiyil Engiseers, ''On 
tìie Prevention of Smoke in Eng^e and other Fumaoes,'* hy Mr. J. 
Bimpson, Junr. The annoyanoe of smoke incidental to the increaM 
of habitations and to the extension of manufactures, in ali cities 
and largo towns, faad been notioed reprehenaively, even m early as the 
time of Charles IL, in whose reign it was proposed to legislate on the 
snlject; and in 1697, Br. Papin devised a scherno for forcing air 
down a pipe imjnediately above the incandescent fùel, to induce more 
perfect oombustion. The attention of parliamentary oommittees was 
devoted to the subject in the sessions of 1819 and 1820, and again in 
1843, when a very complete histoiy of the aubject was i^ven in the 
report, with a dear recapitulation of the scientiQc eridence, recom- 
mending a freer admission of air to the fumaoes as the '' great^ if not 
the only principle, for preventing smoke." In 1846, two other oom« 
mittees reported, " that opaque smoke isBuing from steam-engine 
dumnies migfat be so abated, as no longer to be a public nuisance;" 
and in 1858, the " Smoke Nuisance Abatement Aot was ijasscd, and 
was ordered to oome into farce in August in 1854. lliisaot randered 
it compulsopy on ownera of engines and fumaoes to proyide means 
for preventing the emission of opaque smoke, and it applied, also^ to 
steam -yessels nayigating the lliames, above London Bndge. 

A paper was next reaid '' On the Management of Fumaoes, and 
the PreTOution of Smoke," by Mr. 0. W. Williams. The object of 
this communicatìon was to endeavour to remove the mystery whidi 
bad hitherto obsoured, what was asserted to be one of the simplest 
and best understood prooesses of nature, namely, the oombustion of 
the gaseous products of coaL A short anaiysis of the cl^mical 
detaUs conneeted with the subjeot was given, to show that the ezist* 
enee of flame did not imply the oombustion of gas. 
. The next evening of the meeting of the Institution was entirely 
devoted to the discossion of the papere by Mr. J. Simpson, Jun., and 
Mr. 0. Wye Williams, '* On the Management of Eng^e and other 
Fumaces, and the Prevention of Smoke. " We bave only space for 
the general result of the investigation, whioh appeared to be, that, 
although for certain largo estabUshments, the mechanical methods of 
fixing were successigli, it could not be expected they would be adopted 
for eveiy fumace in the smallest manufactory, therefore^ a good 
system of mìnglìng a due proportion of atmospheric air with the 
gases evolved during oombustion, was essentìal, and the method em- 
ployed by Williams appeared to fulfil the requiied conditions. 
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A paper has also been read io the Instìtution '^ On the Means of 
avoidmg Smoke from Boiler Fumaces," bj Mr. W. Woodcock. It 
was stated that ordinarj pit-ooal, under àie proeess of destructÌTe 
distìllation, gave off Tarious volatile substanoes, some of which were 
gases, suchas "hydrogen," — ''manhgas," — ^'olefiant gas," — "car- 
bonie oxide," kc. ; these and othera ezisted in the fumaoe only in a 
.gaeeous state, beooming liquid or soUd when in the extemal air, and 
of such coal-tar was composed ; and amidst them the carbon, in 
minute sub-division, was held in suspension, giving to the smoke ita 
sable bue. Ali these gases were oombustible at given temperatures, 
proyided a certain amount of oxygen was present. It was shown, 
that the air oontaining this oxygen, if imparted to the gases, after 
leasing the fuel on the bare, must be administered so as not to reduce 
the temperature of the gases below their * * flame-points. " The simplest 
means of preyenting tìie formation of sn^oke were shown to be by 
proYÌding for an ampie supply of oxygen in a condensed state, in the 
form of cold air, to the fuel on the fire-bara, and by administering 
Buch further supply of oxygen to the heated gases as flight be neces- 
Baiy for their complete oombustion whilst in contact with the boiler ; 
this latter supply beìng given at such a temperature as would insure 
the successive ignition of the gases as they were evolved. Thus, by 
establishing neanyperfectprìmaiy oombustion, thequantity of smoke 
evolved was shown to be reduced to a minimum, of which no visiUe 
trace ever reached the summit of the ohimney. The apparatus by 
which this desirable end was attaìned was descrìbed, and it was 
stated that the results had been very satis£Ebctory ; that at Messrs. 
Meux*s brewery, where the means had been trìed, there was not the 
alightest appearance of opaque smoke from the chhnney, and that the 
money saving, resulting not only from the more perfect combustioit 
of the fuel, but from the use of an inferior quality of ooal at a lower 
price, amounted to full twenty per cent. This success was so great 
as to warrant the introduction of the apparatus to the more general 
notice of the profession and the public throughthe Institutionof Civil 
Engineere. 

M. Prideaux, -in a lecture delivered by him at the United Service 
Institution, '* On the Prevention of Smoke, particularly in Steam 
Yessels," has descrìbed his invention for that purpose. It consista 
of an apparatus to be afl^ed to the fire-doon of funiaces, regulating 
the admission of air, in order to improve the combustion and to 
prevent the radiation of beat outwards. The front of the apparatus 
consists of a series of shutteis, traversing in axes, so as to be capable 
of opening and shutting like Yenetianblinds. Behind these moveable 
valves is a series of parallel platee fixed at a slight angle; then a 
second series fixed at an opposite angle; and then a third and wider 
series of parallel platee, which does not incline, with air spacca 
between each series. By means of the slight inclination in opposite 
directions ffiven to the first and second series of platee, the direct 
radiation of beat firom the fire outwards is prevented, although the 
air has free ingress. The stoker, after ooaling, and closing the door, 
raises the ann of a lever, which throws the valve wide open. The 
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Talye then gradually doses by the foroe of gravìty of the lever acting 
on a piston in a clcMsed cylmder of water. The time of cloRÌng ìs 
adjiisted by means of a screw, and readily varied to any required 
limit. After coaling^ the valre ìs half shut, admitting about 60 
meafiures of air per minute. The whole amount of air admìtted 
during the eight minutee would be 400 measures, and this quanti^ 
ÌB foùnd sufficient to prevent ali smoke. The contrast is great when 
we oonsider the mode of preventing smoke by admitting air aboye the . 
jfue], through an orifice of fixed sìze. To obviate smoke, that orifice 
must be largo enough to admit at the rate of 100 measures of ah* per 
minute ; consequently, in each perìod of sixteenminutes there would 
pass into the fumaoe 1600 measures of air, or four times the neeessary 
quantity. The 1200 superfluous measures of air contrìbute nothing 
to tibe generation of beat, but pass up the chimney at a temperature 
of about 500 degrees higher than that at which they enter the fumace, 
whìch they rob of beat to that extent, producing unmìzed evils, and 
more than neutralizing the beneficiai effects produced by the 400 
measures of air really demanded forthe wants of the fumace. 

OONBUMPTIOK OF FUEL AND PBEVENTION OF 8H0KE. 

Mr. Eaibbaibn has ezplained to the Brìtish Association the prìn- 
ciples on which the perfect combustion of fuel depends, and ezpressed 
bis opinion' that by proper attention and by the adoption of the means 
already known and practised, the issuing of smoke from steam-boiler 
fnmaoes might be effectually preyented. The great secret is to bave 
sufficient capacity in the boiler; and if the boilers had doublé their 
usuai capacity the perfect combustion of the fuel and, consequently, 
the prevention of smoke, might be readily accomplìshed. He referred 
tothe steara-engine fumaoes of the Comish mines to prove that when 
there is a sufficient inducement to the proprietors by the saving of 
expense, and of incitement to the engineers by competition, the emis- 
sion of smoke is prevented without any special arrangement to produce 
that effect. Mr. Fairbaim then descrìbed a fumace which he con- 
ceiyed offered great facilities for the more perfect combustion of fuel. 
It consists of two fumaces united into one, the gases issuing from the 
coals beÌDg mixed together in a single chamber and then passed in a 
heated state over Uie bridge of the fumace, where they are ignited. 
By this means, and by keeping the fire-bars clean for the admission 
of air, the combustion was rendered veiy complete. 

Dr. Amott explained the principio on which the combustion of fael 
is effected in bis stoves. They are founded on the pian invented by 
Dr. Franklin, of inverting a fire-grate after the coals had been lighted, 
and thus having the coals at the bottom and the fire at the top. The 
smoke of bituminous coal may be regarded as evaporated pitch, and 
by submitting it to the action of beat» in ascending through the hot 
ooals at the top, it is completely consumed and converted into car- 
bonic acid gas and water. It ìs estimated that in a common fire with 
a large open fire-place 5-6ths of the beat passes up the chimney. By 
oontracting the throat of the chimney the draught beoomes so strong 
as to pennit of making an opening into the chunney from the upper 
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pait of » room without the ri^ of its smoking, and by tbìs arrange^ 
ment a more perfect ventilatioii ìs obtained than by any other means; 
Mr. Bircks explained Mr. Willìama's method of consuming smoke 
by the admission of jets of fresh air at the bridge of the fornace; and 
in thediscussìon that ensued, Mr. Juckes's pian of moveable bars was 
spoken of as the most effectìve for the purpose of consuming smoke, 
though difficolt to be introduced in fùinaces ahready erected. 

DB. ABNOTT'S NEW FIBB-FLAOE. 

Air important paper has been read to the Society of Arts "On 
a New Smoke- Consuming and Economìcal Fireplaoe, with additions ■ 
forobtaining the Health^ Warming and Ventilation of Houses/' by 
Dr; Keìl Amott. The author commenoed by stating that the great 
«yìls connected with the common coal fires were~^l. Production of 
smoke; 2. Waste òffuel; and, 3. Defect of warming and yentih^ 
tion. After reviewing the evils arising from emoke in the interior of 
houses and in the extemal atmosphere — ^which in the washing of 
clothee alone oost the inhabitants 1,500, OOOJ. more than the same 
number of families residing in the cotmtiy, besides being inimicai to 
health — the question of waste of fuel was examined; and the opinion 
of Gount Bomford was quoted, who declared that fìve-sixths of the 
whole heat produced in an ordinary English fire went up the chimney 
with the smoke to waste. This ostiniate was home out by the fincts 
observed in countries where fuel was scarce and dear, as in some 
parts of Continental Europe, where it was bumt in dose stores that 
prevented the waste; and with these a fourth part of what would be 
consimtìed in an open fire sufficed tomaintain the desired temperature. 
The author then proceeded to obserre, that if fresh eoa], instead of 
being placed on the top of a fire, where it must unavoidably emit 
visible pitchy vapour or smoke, be introduced beneath the buming 
red-hot coal, so tìiat its pitch, in rising as yapour, must pass among 
the parts of the buming mass, it would be partly resolved into the in- 
flammable coal-gas, and would itself bum and infiame whatever else 
it touched. Yarious attempts had been made to feed fires in thiff 
way, of which the most important was that introduced by Mr. Cutler, 
about thìrty years ago. He placed a box fiUed with così immediately 
under the fire, with its open mouth oocupying the place of the re- 
moyed bottom ban ci tiiie grate, and in the box was a moveable 
bottom, supporting the coal, and by pressing which the coal was lifbed 
gradnally into the grate to be consumed. The apparatus for lifì;ing, 
however, was complicated and liable to get out of order, which, with 
other reasons, had caused this stove to be little used. In Dr. Arnott's 
new fire-place, the charge of coal for the whole day was placed im- 
mediately beneath the gntte, and was home upwards as wanted by a 
piston in the box, raised simply by the poker used as a lever, and as 
readily as the wick of an argand lamp was raiAed; and the fire was 
under command as to its intensity almost as completely as the flame 
of a lamp. To light the fire, wood was laid on the upper surface of 
the fresh coal filling the box, and a thickness of three or four inches 
of cinder or ooked coal left from thè fire of the preceding day was 
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placed over ii. The wood beìng then lighted, instantly igoited the 
oinder above, and at the same time the pitchj vapour from the fresh 
ooal below rose through the wood flame and cinder, and became 
heated sofficiently to inflame itself, and so to augment the blaze. 
When the cinder wae once fairly ignited, ali the bitumen rising 
through it afterwards became gas, and the fire remained quitesmoke- 
leas for the remainder of the day. In this grate no air was allowed 
to enter at the bottom^ and combustion, therefore» only went on be^ 
tween the bara. The unsatiafactory resulta of some other attempts 
had been owing, in part, to combustion proceeding downwards con- 
sequent on the admission of ùr below. 

DOMSSTIO FIBES WITHOUT SMOKS. 

In the Jowmal of Ooi-lighting, Mr. Julius Jeffin^ has ezplained 
a pian for clearing the atmosphere of towns £rom the smoke of house* 
hold fires. He proposes to make the bars of the fire-grate hollow, and 
to connect these hoUow bars with a gas-pipe. The grate is filled with 
gas ooke^ and the grate bara are peiforatéd with simdl holes on that 
side nearest to the coke they contain. The gas being tumed on by 
means of a stop-cock in the usuai way, and lighted by a match^ 
quickly ignites the coke in the fire-plaoe» which soon beoomes glowing 
hot^ and is. kept so by the small jets of flame below and in front; and 
a brìght and dieerful fire is kept up^ buming with more or less in- 
tensity as the supply of gas is incr^ued or dioiinished, and it bunui 
without smoke. 

Mr. Davenport, one of the officen of the Society of Aris, has 
adopted a metiiod somewhat enmilar tothat proposedby Mr. Jeffireys, 
for the fires of bed-rooms, which are required to he lighted on short 
notìce, and to bum without smoking. Mr. Davenport connects a 
hoUow ring with the gas-pipes near the chimney, by means of* a 
flexible tube of the ordinary kind. This hollow ring is entered be- 
tween the two iower bars of the front grate, is perforated on the upper 
side with small holes, and the fire-place is filled with coke above the 
ring, which lies upon the bottom grate. The jets of gas issuing from 
the holes in the hollow ring being lighted ignite the coke above^ and 
soon produce a clear and smokeless fire. 

NEW INODOBOUS AND Blf OKBLESS STOVS. 

The Polish general» Dembinski, has invented a cylinder of zìno, 
copper, sheet-iron, or any other metal, with an inner and removable 
heating cylinder, containing sand or small stones, and connected by 
means of two tubes with a very small vessel, plaoed on a fire or over a 
gas-light or lamp. The space between the two cylindera, which is 
small, is filled with cold water. The vessel on àie fire is made of 
very thin metal, and is filled with water which boils almost imme- 
diately. As the water boils, it rushes by one of the pipes to the 
cylinder, and by the other returns to the vessel over the fire ; and tlùs 
process goes on till the whole of the water boils, which is in one-fourth 
of the time lequired in the usuai way. The process is continued till 
the sand or stones in the inner cylinder hayebecomeperfectly heated* 
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Two stop-cocks dofle to the cylinder are then tumed, and the pipes 
being unscrewed, the cylinder is carrìed by means of handles to any 
room which it is intended to warm. The temperature of the room is 
said to be increased severa! degi'ees by the use of this cylinder, which, 
of course, gives out neither smoke nor carbonio acid ; and at the end 
of five hours the beat in the cylinder is stili, it is alleged, so great, 
that the temperature of the room is very nearly what it was when the 
cylinder was first introduced. If more than one cylinder be wanted, 
the generator remains over the fire, and other cylinders can be 
attached. — Builder^ No. 612. 



BECENT IMPBOVEMSNTS IN OYENS. 

In an artide on this subject, in No. 11 of the Dublin MonthZy 
JownaZ of IndustricU Progress, is an account of M. Rolland's 
system of bread-baking, which was some time sinoe made the 
flubject of a highly laudatory report by a Oommission to the 
French Academy. The oven of M. RoUiuid is said to combine a 
number of advantages found isolated in the inventions of others. It 
is circular, with floor of cast-iron plates, covered with tiles, and is 
supported upon a vertical axis capable of movìng in a celiar and socket. 
The latter is moved up and down by a vioe-screw, so as to increase or 
diminish the height of the oyen space, according as the bread is in 
large or small loaves. By means of bevelled pinìons the floor revolves 
at wilL The oven is heated by a fireplace biult in the masonry under 
the revolving floor. The smoke and heated air pass by vents and six 
cast-iron pipes radiating upon a slightly inclined flooring of tiles, and 
thus heats the floor oi the oven. From these horizontal flues the 
smoke passes up through vertical flues, and thus heats the wallofthe 
oven. These vertical flues discharge into an open space between the 
caJst-iron roof of the oven and a seoond piate, which is covered with 
a thick layer of cinders or other non-conducting material, and from 
this space it passes off by a chimney. M. Rolland's oven is thus 
heated like a muffle, but without direct contact with the Are. 

FUBIFIOATION OF GAS. 

The attention of the City Court of Sewers was for some time ooca- 
pied with inquiries as to the supply and Purification of Gas. The 
subject was introduced by a Beport from the Committee on General 
Purposes, to whom was referred a statement made by Dr. Letheby, 
that he had found 21 grains of oil of vitriol in 100 cubie feet of gas. 
The Committee recommended that Dr. Letheby should be allowed to 
proceed with certain experiments, witB a view to test the quality of 
the gas supplied to the City of London by the various gas companies, 
and also to promote its purification. This suggestion of the Com- 
mittee was adopted. A Keport was then read 6^m Dr. Letheby re- 
specting the power and quauty of the gas supplied to the City by the 
Great Central Company. This Beport stated, that during the last 
three months the power of the gas had been nearly 22 per cent, 
greater than was required by Act of Parliament, and that the result 
of various experiments was highly satisfactoiy. The Beport then con- 
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gratulateci the Cotort upon having directed public attentìon to the 
porification of gas as one of the most ìmportant sanitary and com- 
mercial questions of the day. Nearly i, 000, 000, 000 cubie feet of gas 
are now annually oonsumèd, of whìch about 500,000,000 were sup* 
plied to the city of London. The consumption of gas in London was 
nearly trebled sinoe 1837, but hitherto nothing had been doneto con- 
trol the companies engaged in its manufacture. Goal gas was liable 
to be oontaminated with four impurities calculated to injure theatmo- 
sphere; but, as scienoe oould fìunish a remedy and render the gas 
pure, àie report suggested that those in authority should pay atten- 
tìon to the subject, as the use of coal gas *' might become either the 
greatest curse or the greatest boon of the 19th century." — Timea. 

GAS FBOM A OHABBED FBODUOT. 

Mb. J. T. Wat, Holles-street^ Oavendish-square^ and Mr. J. M. 
Paine, Famham, Surrey, bave patented a method ofdistilling a com- 
pound matter consisting of a stone or earth (largely oomposed of 
solnble silica found in Surrey, and probably in other plaoes), and tar, 
or fiat or oil, or other oi^ganic matter ; and thereby obtaining gas for 
the purposes of light and beat, and a Gharred Product suitable for 
malung filters and for decolorising and deoxydising purposes. Soluble 
olica is explained to be BÌHca r^ulily soluble in solution of caustìc, 
potash or soda when boiled in open vessels, in distinction to such 
silica as can only be dissolved when boiled with these s^lutìons in 
dosed vessels, and consequently at a much higher temperature. Such 
Bilica rock is impregnated with blood, tar, or other matter, which will 
vield charcoal when strongly heated ; and when tar is used it is distUled 
m an ordinaiy gas retort, the inflammable gases are given of^ and 
a charcoal remains. The gas is stated, from its greater purity, to 
require less subsequent treatment than ordinary coid gas. 

BAHITABY HfPBOVBMENT IN THB MANUFAOTUBB OF GAS. 

It is well known that the saturated lime, taken from the diy-lime 
purifiers, employed in the manufacture of gas, when exposed to the 
atmosphere, exhales a considerable portìon of the sulphuretted 
hydrogen which it has abstracted m>m the impure gas passed 
through it. By this means there are transferred to the air largo 
quantìties of a gas which is exceedingly deleterious to animai life, 
and which, from the ezoess of its density above that of air, sinks to 
the lower atmospheric strata, whence it is often inhaled, to the great 
injury of the inhabitants of towns and citìes. In order to remedy 
this, Mr. Mann, engineer of the Gity of London Gras-light Gompany, 
has invented the foUowing arrangement. Before the vessel is 
opened for the remoyal of the screens, atmospheric air is blown 
through the purifier. This air, as it passes through the saturated 
lime, of course bears away with it those portìons of the impurities 
which would fly off if the lime were opened to the atmosphere in the 
usuai manner. The air thus impregnated with the sulphur compounds 
is conveyed to a suitable vessel containing a material which will de- 
compose them, and retain them within it. As sulphuretted hydrogen 
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ig the prmoipal agent to be dealt ^th, oxide of ìron ìb the material 
chosen ; the hydrogen of the compound unites with the oxygen, form- 
ìmt water, aud the sulphur miites with the oxide of iron, forming 
émphide of iron. The partial removal of the sulphuretted hydrogen 
from the spent lime, by means of currents of air passed through it, 
has before been practised, but with only a limited benefit, since the 
charged air has been sent up the shafb to be subsequently liberated ; 
while the present ìnvention, by deoomposing the deleterious gaa, 
altogether preyents ita passage to the atmosphere, and the evil effecta 
which resmt from ite diffdsion. The system is at present in succesa- 
fiil practioe at theCompan/s works. — ifechanics *Magaaine, No.1608. 

• PRODUCTION OP OXTOBN GAS. 

M. BoussmaAnLT has descrìbed a process by which pure Oxygen 
Gas may be obtained from the atmosphere at a trifling cost, so as to 
enable it to be collected in unlimited quantities, and preseryed in 
gasometers, like coai-gas, for application to many practical uses in 
tiie arts. This process depends upon a peculiar property possessed 
by the earth baiytes, of absorbing the atmospheric oxygen at one 
temperature and evolving it at another; or ratìier, the re^ly oonver- 
sion of hydrate of barytes into peroxide of barìum, by a current of 
atmospheric air at a dull red beat, and the decomposition of the 
peroxide, by steam, at a lower temperature, even at 212** Fahr., with 
reformatìon of the hydrate of barytes — ^the process being in reatity a 
continuous one. 

It ìs found in practice advisable to mix the barytes with hydrate 
of lime or magnesia» so as to prevent the fusing of the first; this 
mixture, when placed in an earthen tube heated to dull redness, is to 
be oxidized by passing a current of dry atmospheric air over it. So 
soon as the oxidation is completed, the tube is connected With the 
gas-holder, and a jet of steam allowed to act upon it ; this re-converts 
tìie peroxide of barium into hydrate of barytes, the exoess of oxygen 
being given off and collected in the gas-holder. The baiytes is t£en 
again oxidized by a freah. current of air, and deoxidused by steam, as 
frequently as required, thus making the process continuous. M. 
BouBsingault considera that about 1000 cubie feet of pure oxygen gas 
could be obtained every twenty-four hours by the use of 10 cwts. of 
barytes, which will answer this purpose for any length of time. — 
Mediamcs* Magazme, No. 1612. 

BBOULATION OP GAB. 

A PATENT has been obtained by Mr. David Hulet, of High 
Holbom, for an apparatus for regulating the supply of gas to 
the bumers, consisting of a cast-iron vessel, with ìnlet and outlet 
passages for the admission and emission of the gas. The iulet pas- 
sage is oovered by a valve, the edge of which dìps into a groove con- 
taining mercury. The vsdve is attached by a rod to a short cylinder, 
the lower part of which is open, and also dips into mercuzy. This 
cylinder covers and surrounds the inlet, and, as the gas flows 
through 1^, exerts an upward pressure^ which adjusts the supply. 
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IMPBOVED LAMP. 

Tms iQventioii, patented by Mr. Deard's, of Harlow, relates to 
tìie application of spirit vapour lamps to railway-trains, and to those 
porposes generally where lampa are required to be moved through 
the air quickly ; and ih.9 improrementa consist of causìng the wick 
ù£ such a lamp to be enclosed in a tube which is perforated at ite 
lower end, and which descends into the Tessei oontaining the spirit. 
In oider to prerent the strong currents of air ooming against the 
upper part of the tnbe where the vapour is generated, and near where 
the vapour is ignited, the tube passes through a closed chamber, the 
lower part of which coverà the opening iato tìie vessel contaiuing the 
spirit. 

A NKW flAFBTT MININO LAHP 

Has been invented by M. de St. Simon Sicard, and patontod both 
in England and in Fnnice. It is an adaptation of the oxy-hydrogen 
lime Ught, and, unlike the "Davy" lamp, is hermetically sealed 
when placed in the hands of the miners. By a supplemental appa* 
ratus, this lamp, it is also said, can be made to Hght the whole of 
the galleries of a mine, thus placing the means whereby these 
afccidents take place entirely out of the reach of the unskilled pitman. 

LUOIFEB MATOHBS. 

It ìs stated in a recent work, that the manufacture of Chemical 
Matohes occupies at Paris 20,000 workmen. Two preparerà of wood 
fór matohes cut each day, by machinery, one eight steres of wood, 
and the other four. A single establishment makes 3, 840,000 matohes 
per day. That establishment consumes annually 1200 kilogrammes 
of phosphorus ; and, according to M. Payen, that is scaroely the 
twentietìipart of the production of phosphorus in Franco, and which 
ìb chiefly used for the same purpose. According to that estimato, 
internai consumption and exportation may be set down as requiring 
a Bupplyper day of 76,800,000 matohes ! 

LOOK-IIAKINO AND LOOK-PICEINa. 

Mb. Hobbs has read to the Institution of Oivil Engineers a paper 
" On the Prìnciple and Construction of Locks." The author com- 
menoed by asserting, as an aziom, that the highest point of security 
to be attalned in the construction of locks must consist in the fact^ 
that the possibility of picking, or opening them, without their true 
keys, should depend entirely on chance ; and that, notwithstanding 
the immense variety of locks abneady invented, there were really but 
three absolutoly distinct principles involved in their construction, — 
so classed without reference to dates and for conveuience of descrìp- 
tion. The first principio included ali locks having a series of fized 
obstructions, or wards, in and about the key-hole, to prevenfe any 
instrument except the key being tumed in the look ; this prìnciple 
was shown to be inefficient, however complicated the construction 
might be, as the wards themselves afforded the means of aacertaining 
the -form of key required to open the look. The second prìnciple was 

I 2 
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ihat of tlie Letter, or Pazzie Look, whìch appeared to carry out the 
prìnciple, or doctnne of chance, to the follest possìble extent. Bai 
in thìs case, also, a method was shown^ bj which the lock could he 
opened as easily as in the former ; proving that the inventor of ihajt 
class of lock had failed to aocomplish the object of producing a 
fastening, whose security was dependent only on mere chance. The 
third principle, or last class of locks, including ali those possessing a 
series of moveable pieces called slides, pins, tumblers, &c., placisd 
within the case of the lock. and which pieces must be operated npon 
and moved into certain given positions, by a key, before the boli 
could be shot. This principle was illustrated by descriptions of the 
Egyptian lock, the Bramah lock, the inventions of Barron and of 
Bird, the detector of Mitchell and Lawton, and the later improve- 
ments of Chubb and Cotterill (of Birmingham) and others. AUusion 
was then made to the great reliance which, until recently, had been 
placed on these locks, and an explanation was giyen of the principle 
on which ali locks of this description could be as easily picked as 
their predecessors. 

The author then commented on the necessity of devising sotme 
simple and effective means, by which the defect, common to ali the 
above locks, might be remedied, without adding materially to the 
cost. This desideratum he had endeavoured to secure, by the intro- 
duction of what was called a moveable stump, which projection, 
instead of being riretted into the bolt, was fixed to a piece, moving 
upon a centro, or pin, at the back of the bolt. The action of that 
piece was such as to render it impossible to ascertain the true position 
of the tumblers, for, on any pressure being apphed to the lock for 
that purpose, the stump, by its motion, locked the bolt, and left the 
tumblers at perfect liberty. The author stated Ids conviction, that 
this apparently slight alteration, rendered it impossible to open such 
a look, except by the mere chance or accident of a key fitting it ; 
there being no possible means of ascertaining the form of key requi- 
site to open it surreptitiously. Since the introduction of this lock, 
several attempts had been made to produce the same result, without 
actually copying the originai, but with very little success. An 
additìonal principle of security, devised in America, was then pointed 
out, in the celebrated permutating bank lock, invented by Robert 
Newell, of the finn of Day and Newell (New York), of which inven- 
tion Mr. Hobbs was the proprietor in this country. Previous to the 
introduction of that system, permutating keys had been used, but 
they reqtdred that the lock il^elf should be altered, to suit any new ad- 
justment of the bits of the key, whereas, in the American lock, the key 
alone being altered, produced by its own action Ihe corresponding 
arrangement in the lock. By this ingenious contrivance the person 
using the lock became bis ownlock-maker, and was able to render the 
key useless to any other person by a simple change in the bits after 
locking the door. Such locks, whose numbers of permutations varìed 
from 720 to 479,001,600, according to the numb^ of bits in the key, 
were intended principally for strong rooms of banks, and othér 
eBtablìfhmentfl where laige amounts of property were deposited ,* they 
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Were, therefore, comparatìvely expensive, and were necessarìly of 
larger size than locks required for ordinary use. 

In respect to the loclu alluded to in the paper, theanthor justified 
bis statements by the two focts, — that he had not only elucidated the 
principles on wluch ali such locks might be picked, but that he had 
actually performed ali that had been descrìbed. Finally, . a hope 
was expressed, that whatever had been done and said to enlìghten 
the public as to the insecurìty of many locks now in use, instead of 
eausing any unpleasant personal feelings, w^uld stimulate look manu- 
facturers to produce wnat was really required, viz., secure locks^ 
adapted to ali purposesj of good workmanship, and at a moderate 
price. 

In the discussion whioh ensued upon the aboTe paper, a succinct 
description was given of the various recent modifications generally 
introduced by makers of locks, and it was argued, that most of them 
were simply alterations of form, without materìally adding to the 
security. An exception might, perhaps, be made in favour of Mr. 
Denison's look ; wluch was so construc1;ed that the bolt was shot by 
tuming a handle, without the intervention of a key, which in fact 
was only used for placing the tumblers in a proper position, to allow 
the bolt to be wìthdrawn, or unlocked, by the handle, — the key-hole 
being kept closed during the passage of the bolt ; the key might, 
ihereifore, be always retained in the possession of one person, whilst 
the look could be closed by any subordinate ; this was important in 
banks and other similar estabUshments. The principle of the bolta 
being shot by a handle was not new, but the other arrangements were 
admitted to possess novelty. Mr. Whishaw's electro-magnetic look, 
now exhibiting at the Polytechnic Institution, was explained. The 
principle of Mr. Ootterill's ** patent climax detector lock" was then 
examined : it was asserted to be entirely based upon the Bramàh 
lock, but was less secure in its arrangement, ìnasmuch as the form 
of the key admitted of so little variation in the depth of the groeves, 
for moying the slides, — ^that a lock, havinc; six slìdes, might be 
opened by the end pressure of a piece of soft wood, — and that any 
lock, on that prìndple, with any number of slides, could be easily 
picked by the pressure system. 

It was explained, that the American permutating lock, which had 
been fully descrìbed in the paper, was not intended for ordinaiy 
domestic purposes, but for oimks and establishments requiring 
eoctreme precautions for securìty ; and tìiat the chief object in the 
introduction of Hobbs' moveable stump, or protector lock, was to 
BUpply a secure lock at a moderate prìce. 

In the course of manufacturing, the weak points of this lock had 
not escaped detection, and it was soon discovered that, although the 
principle was correct^ as Igne as the stump remained moveable, if, 
by any means, the stump comd be héld fast, the lock became one d 
the ordinary tumbler-locks, and was as easily picked as the others. 
Por instanoe, in a till or drawer lock, where the key-hole was parali^ 
to the bolt^ it was easy, by the insertion of a piece of watch-spring 
.iMneath the lock, to catch and hold the stump, and to open the look. 



184 TXAA-BOOK OF TAOTS. 

Thi8, lìowever, was prevented ^t was said) by the insertion of a 
tongue in the back plate^ fitting ìnto a correspondìng groove in the 
bad^ of the bolt, thus cutting off ali access to the moveable piece 
under the bolt ; and further, to preclude access to the stump ìtself, a 
piece of steel was rivetted into iJie front piate, reaching through the 
tumblers into a groove in the bolt» thus placing an effectual l^rrìer 
between the key-hole and the stump. With these slight additions, 
which were now introduced, it was oontended^ that locks constructed 
on the principio of the moveable stump mi^ht be oonsidered securOf 
It was shown that Mr. Goater^ who was connected with the establish^» 
ment of Mr. Chubb, had succeeded vexy ingeniously in picking three 
of Hobbs's till-Iocks, by the means which had been described, those 
locks, however, not having the additions for security which had been 
alluded to. This opening of these lodss was admitted to be perfectly 
legitimate. 

The workmen employed by ICemn. Chubb and Son, at WolrerhAmpton, have 
preeented Mr. Oo«ter with a ailiver oaaff-boaE, in eozmaemoratioii of hìsgreat 
ingennity in pidons " Hobba' Patent Unpiokable American Lock." " Tmu," 
safB the Editor of tne Mechanie$' Magaztue, (No. 1595), '* the entire effect of 
Mx. Hobbs' contìnned efforts to bring English loekmakers and locks into disrepnte 
has recoiled in ita full sererity upon himaelf . It ia not to be ezpeoted that oor 
ooontiymen wHl coontenuiee a stranger who hai employed himaeìi unweariedly in 
attemptinff to divert their confidence and patronage firom British mannfacturera 
io himBelfrwithout secoring the smallest additional advantage to them. But we 
bave to oomplain not onty of the fiMJt that Mr. Hobbs haa t>een fomiahing the 
public, under gnaranteea of aeoanty, with looka which maj readily and eaauy be 
picked, but aìao of the manner in which he haa aout-ht to evade ttte full force of 
Mr. Gk>ater'a manipulationa." 

THE MANUFACTURE OF OLASS. 

In the course of a recent lecture on QJass at Sunderland, Mr. 
Hartley referred at some kngth to a " oonsiderable social revolution" 
which arose through the abandonment of kelp and frit in produdng 
the metal. Along the northem shores of Scotland and west <^ 
Ireland, a oonsiderable population was employed in producing the 
artide, one-half of which was kelp, and the other earthy matter, 
oonsisting of lime and charcoal. -Till within the last twenty-five 
years this was employed, and the produce of glass was limited 
by the quantity of the artide which was produced in the distrìcts 
referred to. In those days its coet would be somewhere about 102» 
per ton, but so great has been the change effected by the later im- 
provements in producing the metal, that he had purchased a quantity 
of it a few months ago at only 82. a ton. Mr. H. then notioed some 
of the ingredients which had been substituted for this artide, and 
observed that lodine and soluble salts were now the more important 
oomponents of the kélp. A great outcìy, he said, had been nùaed 
against the proprietors in those distant quarters of the countiy, and 
they were charged with allowing the people on their estates to starve. 
If, however, persons were fùlly to investigate the cause, and ezerdse 
a little chiuity (and philanthropists themselves might be fairly in- 
«luded in this advice) instead of oondemning the proprietors of thote 
distrìcts for their tyrannyi it would be seen that the progress of 
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BcieTice— over which the proprìetors had no control — ^had been the 
cause of much of the distress that preyailed ; and ìf the effbrts of the 
public had been employed to ù'ansfer the people to places where 
their labour would have been more valuable, a much better idea of 
the position of the parties would be obtained. Ab much as 150,0002. 
a year had been withdrawn from thòse districts, and the whole pro- 
oess superseded bj a new descrìption of alkali. This introduotion 
was of so modem a date that the whole change had taken place sinoe 
his connexion with the glass trade, and in the application of the new 
material he had taken an active part. Mr. Hartley then described the 
production which had taken the place oì the naturai alkali, and the 
▼ariouB processes through which it passed. In explaining the model 
of the pot which stood on the platform, it was stated that the pots 
in use held one ton of material, and that in twenty hours their con- 
tents were converted from therawmixture which had been originally 
put in, to a piece of plain transparent glass. Beferring to the heat 
which was applied to the fumace, Mr. Hartley said that fnlly eighty 
per cent, of it was wasted ; .and with regard to the feasibility of the 
plans proposed for the consumption of smoke from glasshouses, he 
expressed considerable doubt as to the amount of saving which would 
accrue from the best of them. — Builder y No. 678. 

If ATEBIALS FOB POTTBBT AND OLASS. 

Few are aware of the great ìmportance of the common and superior 
Olays of this country tó our manufacturers. The following statistica! 
and other details are gleaned from the PlyriMnUh IHmei. ^e Comish 
and Devonshire china clays, or Kaolin (with two exceptions), come 
from the neighbourhood of Bodmin and St. Austle. At least 50,000 
tons are annually prepared there for making poroelain, and sent off 
to the Staffordslure potteries in blocks as wMte as snow, packed in 
casks. An ìncreased demand for the clays in question has sprung 
up of late years, in consequence of their use in calico-bleaching 
establishments, and in paper manufaotories, many thousand tons 
being now used to give these substances an artificial body. About 
25,000 tons of an inferior kind are raised at Boovey Tracey. This 
china stone is a semi-deoomposed granite, but in a less advanoed 
state of disìntegration than the superior Idnd of day. It is prin- 
oipally used as a glaze in the potteries. The total annual vàlue of 
our earthenware manufactures is about 2,500,0002. sterling, of which 
we erport about 1,000,0002. worth. About 750, 000 tons of coal are 
annua&y consumed in making our ceramic wares, an amomit equal 
to that used on the railways of the United Kingdom. The vaine of 
the gold consumed in the omamentation of porcelain is estimated at 
54, 0002. The common potters' clay is used for ordinary earthenware. 
The estimated weight and vaine of the earthenware of ali sorts made 
in the United Kingdom are 160,000 tons, and 3,500,0002. The ez> 
porta for the last fivd years, in round numbers, were as follows :— 
53, 000,000 pieoes in 1848 ; 61, 600,000 in 1849 ; 77,000,000 in 1860; 
84,250,000 in 1851; and 89,000,000 in 1862; two-thirds of this 
quantity went to America. The dark Stourbrìdge clay is eztebsively 
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used in the Tnannfacture of cnicibles. The fine {Mastio white day 
nsed for the manufacture of the common tobacoo-pipe, of which thib 
oonsumption is so immense, ìs derived chiefly from Purbeck in Dor- 
setshire. 

DATLIGHT BEFLECT0B8. 

A YEBT ingenioiis, yet yeiy sìmple, inyention has been introduoed in 
the shapeof tiie DaylightBeflectorspatentedby Messrs. Cappe andCo., 
of London. This is simply an application to daylight of the prin- 
ciple of tahdng advantage of reflected Ught which has been used 
for artificial lights from tiié days — to go no fnrther back — of «cofuxs 
downwards. The reflector consists of plates of comigated glass 
covered on one side with a brìlliant metalHc coating ; and it is placed 
at a window or other aperture by which light is acLmitted, being so 
adjusted as not only to catch the rays of Ught firom the sky, but to 
direct them towards any particular spot within premisee scantily sup- 
plied with daylight. In fact, by their use^ in a naturally ill-ligbted 
Foom, daylight can be tumed off and on as readily as gas-lìght ; and by 
multiplying the Keflectors sufficiently it can even be du-ected into 
oomers that it had otherwise no chance of ever penetrating. 

MELLIBH'S FATENT FERFOBATBD PLATB-GLABS yENTII.A!rOB& 

Ths great object to be accomplished in ventilation is the provision 
of an outlet for vitiated air, or an inlet for pure air, so nicely adjusted 
and arranged, that while these desirable results are attained, no un- 
pleasant £^ughts shall be occasioned, nor any portion of light be 
ìntercepted. In the patent perforated pane of Mr. Mellìsh, he takes 
strips of plate-glass, yarying from 1^ inches to 2 inches or more in 
width ; and by means of revolvìng cutters he produoes a series of notches 
in the edges of the strips, so that when put together to form a pane^ 
they present a number of ornamentai openings. The edges of the 
strips of glass, as well as the edges of the aj^ures, being bevelled 
and polished, they present an exceedingly beautiful appearance^ 
arising frt)m the play of the prismatic colours; especìally if the sun*s 
rays fall upon the pane, when the appearance resembles that of an 
elegant cut glass chandelier. The smallness of the apertures effectually 
br^ks up any entering currents of air ; an e£kct that is stili further 
prometea by the beveUed edges of the apertures, which induce con- 
veiging and neutralizing currents proportioned to the increasing 
foree of the wind. These finely-perforated panes, which cause no 
projectìon, and are easily cleaned, admit both light and air, but ex- 
elude rain and dust; Uiey form an ornamentai and exceedingfy 
appropriate finish for the upper part of plate-glass in shop-windows, 
pennitting the escape of moist and heated Tapours^ injurious alike to 
the health of the inmates and the goods contained therein. Few 
ehopkeepers bave any adequate idea of the mischievous effects of 
heated air upon varìous kinds of goods. The rottenness induced, in 
hosiery goocts for instance^ stor^ on the upper shelves of gas-lit 
shops, is, howeyer, one of the most serious character. The intro- 
^uctìon of ventilators into pleasure-carrìages is a dedded novelfy ; 
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and to these the plate-glass ventilators of Mr. Mellish bave been 
applied by Messrs. Davies and Son, wìth great advantage. — Me- 
Nantes* Mcbgasdne, No. 1605. 

GBEBBON'B l^ATVST nCFBOVBMEKTB IN WINDOW-FRAICES AND 

SASHES. 

Mb. e. P. Gbibbon, architect, of Dublin, has patented an inven' 
tion to remove the great objection to the wìndow- frames and sashes 
now generally employed throughout the United Kìngdoms, — viz., the 
inconvenience and danger arising firom the necessity of cleanìng and 
lepairìng Windows from the outside, — ^the existence of draughts occa- 
sioned by loose beads, — and the ezpense of repairing the injuries dono 
to the fiumes by the frequent removal of the beads. Mr. Gribbon'e 
ìmprovements can be applied to existing Windows as readily as to new 
ones. The advantage of this will be instantly seen when it is remem- 
bered that if the number of Windows be assumed only equal to the 
nmnber of the inhabitants, and the vaine of each be estimated at 32., 
the capital at present represented by the Windows of the United 
Eìngdom amounts to about eighty nùllions of pounds. Any inven- 
tion, the general introduction of which would require the cancelling 
of ppoperty to snch an extent as is thus indicated, would not be likely 
to meet with any considerable patronage ; and it is fortunate for the 
present inventor that he has avoided this objection, and has so satis- 
nctorily adapted bis inventìon to existing property. 

Models of Mr. Gribbon's Ìmprovements bave been exhibited before 
the Institute of British Architects, and met with a favourable re- 
oeption. 

The inventìon consists in oonstructing and fitting window-frames 
and sashes in such manner that the sashes can be unfixed and refixed, 
nnhung and rehung by band, without the use of a hammer and chisel 
or other instrument^ and without unfixing the sash-beads. In carry- 
ing it into e£fect, Mr. Gribbon makes one pulley-style wholly or 
putially moveable, so as to widen the space between the two puUey- 
styles to such an extent as to allow the sash to be pulled clear out of 
the head of the opposite pulley-style; and when both the upper and 
lower sashes are required to be unhung, he then makes both pulley- 
Btyles wholly or paiiially moveable in a similar manner, one for the 
lower, and àie other for the upper sash. He fastens the weight-lines 
to the sashes by means of metal plates, having a slot, with an en- 
laiged orifice at the bottom for receiving the knot at the end of the 
line, which then passes up the slot in the plate^ and is thus held 
secure. In order to free the sash, the line must be pulled down untìl 
the knot reache8*the orifice at the bottom of the slot in the piate, 
through which it will readily pass, so as to become detached from the 
sash. The line is prevented from chafing while the sash is hung by 
Ivìng in a groove cut along the edge of &e sash for that purpose. — 
meSumic^ Mctgaaiiaie, No. 1598. 

VASTBVINGS FOB WINDOWS. 

The Bev. M. A. Hyde, of Chester, has patented this inventìon, 
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which consÌBts in the application to Windows of certain self-adJng 
mechanical apparatus, which, upon the closing of the window, drawi 
the two sashes into dose contact, and effectually secures them^ 
thereby simultaneously preventing draught and shaking of the sashes^ 
and alao keeping the same closed until released by hand. The self- 
acting mechanical apparatila may be constructed as follows: — ^One 
part or sash of the window is fumished with an inclined piane or 
projection, over which an inclined loop or staple £eJ18 upon the 
closing of the window ; the action of these two inclined planes bring- 
ing the two sashes of the window into dose contact. The staple is 
provided with a small sprìng-bolt tbat shoots into a catch or notch 
formed upon or in the inclined projection» thus securing the two 
s^hes until the bolt is withdrawn by hand ; or (if preferred) the 
spring-bolt may be attached to the inclined projection, and the catch 
or notch be in or upon the staple. This is ali the apparatus that is 
necessary, providea that the sashes bave no transverse sash-bars or 
other similar transverse projection. Where the reverse is the case, 
it is necessary that the projectrng staple and its appendages should 
be mounted upon slides, being so constructed and acted upon by a 
spring as to slide back out of the way upon passing any of the sash- 
bars or projections» and return to its originai position immediately 
after having passed the same. 

D0ME8TI0 TBLEOBAPH. 

Db. Albebt, of Paris, has patented this ìnstrument. The in- 
ventor places a dial-plate in front of bis apparatus, and has marked 
upon this piate a certain number of lettera, figures, or other signs, 
corresponding with the several apartments of the buUding. T^en 
the instrument is at rest^ each of these is concealed by means of a 
small sliding-plate or shutter, which is connected by apin to a sliding- 
rod fumished with a retaining-spring ; and to the upper end of the 
sliding-rod is attached a wire or cord communicating with one of the 
apartments of the building. The lower end of the sliding-rod passes 
through a bar which is connected by means of any oidinary self- 
adjusting escape-movement to the hammer of a beli, in such manner 
that the raising of any one of the rods will cause the hammer to strike 
the beli. The rising of the rod, caused by pulling the wire in any of 
the apartments^ at the same time exposes to view its respective figure, 
letter, or sign, so as to indicate to the servants from which apartment 
the cali is made. «____»_ 

TEI CONICAL FLOUB-MILIiS. 

This most valuable invention* has been maldng rapid progress 
at home and abroad. The Austrian patent has been sold for SO, 0002. 
A largo mill has been erected at Vienna, and is in fall work. Another 
has been buìlt for Lord Portman, at Bryanstone, Dorset, which 
grinds 84 bushels per hour against an ordinaiy mill bdonging to bis 
lordship, which grmds 2 4 bushels, and the same power (water) does 
for both. The magistrates of Hampshire bave, erected a mill in the 
* Desoribed in Tear Book qfFaet», 1854, p. 119. 
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county gaol at Winchester^ and in Ireland Lord Talbot de Malahide^ 
the celebrated Mr. Dargan, and others, take a most lively interest in 
its adoption in that country. In France, Prince Murat Las become 
the president of a committee^ consisting of the Marquis de la Boche- 
jacquelin and other eminent men, to carry it out. New foreign 
patents are continually being obtaìned. — Liverpaol Metcwry. 

MEAT BISCUIT. 

Wb read in the Paris Cosmo» ; — " For some years past there bava 
been impòrted large quantities of dried meat from the southern 
countries of America» where it is known under the name of astayo. 
It gives a soup nearly similar to that of fresh meat. Another sort of 
food which is prepared in Texas, the Meai-Biscuit, is generally used 
in the American navy ; but although greatly appreciated at the Exhi- 
bìtion of London, it has not yet entered into general use in Europe. 
It is made from boiled beef, free from grease, the liquor of which is 
evaporated to the consistency of syrup, and this is mixed with wheaten 
flour in sufficient proportion to form a solid paste. This paste is then 
spread out by a rolling-pin, is pieroed with a number of little holes, 
ìs cut into the ordinary dimensions of sea-biscuits, and is then baked 
and properly dried. The biscuit is eaten dry, or may be broken, 
boiled in twenty or thirty tìmes its weight in water for from twentjT- 
five to thirty minutes, and be seafloned with salt or other things. In 
France, where there are not, as in America, huge quantities of ani- 
mais, which are killed simply for the sake of their hides, it would be 
impossible to prepare or give at a low prìce either the assayo or the 
meat biscuit. But the idea of using the blood of animals killed, 
which blood is at present wasted without profit> or at best is used 
as a manure, might bave occùrred to some one. M. Brocchieri had 
oonceived tbis idea. In treating the blood of our slaughter-houses by 
means which he has invented, and uniting to flour of the bestquality 
the albumen and fibrine which he eztracts from it, he makes bread 
and biscuits which are easily presenred, and which may be employed 
to make very nutrìtious soups. This preparation oontaons, aocording 
to the inventor, one-half of the azote of the blood consumed." 



MIEW PBOOBfiS OF MAKINO BREAD. 

MM. JoxTBNET ANO Mabtin, of Paris, bave discovered this New 
Process, which has been shown by ezperiment at the bakery of the 
Marylebone Workhouse, with the following results : — 

''Two sacks, wMch had been previously sealed, were taken from 
the store and used on this occasion. 

** By the ordinary process the flour yielded, before baking, 90 
loaves, 41b. 7oz. each, which, after having been baked, gare -a net 
weight of 360lbs. of bread. 

** By the new process the flour yielded 136 loaves of the same 
weight which, having been bake^, gave 5291bs. of bread. Thus 
numerically tìie yield was as 9(f to 136, or about 51 per cent, in 
fiivour of the new process ; and in weight, as 360 to 529, or abovo 
47 per cent, in favour of the new process. 
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" The difference between the 47 and 51 per cent, in weight would 
bave been yielded if ali the loaves had been made of the same shape 
(the ordinary shape used in the workhouse) f but as nearly one-haJf 
was made in long and round loaves, ezposing a larger sur&ce to the 
beat of the oven, a much greater loss of weight was sustained by 
thom in the balong, than by the other portion, which was of the 
usuai shape." 

Every one, ezcept Messrs. Journet and Martin themselves, seemed, 
not only satisfied, but astonished at the result. Those gentlemen, 
although they only profess an economy to the eztent of 50 per 
oent., stated that they had, on experìments made for six weeks 
continuously in Paris, neverobtained less than 58 per cent. The ex- 
periment had also occupied much more timo than they expected and 
was hurrìed at last, so tl&t they did not consider the bread so per- 
fectly baked as it should bave been. For these reasons they requested 
permission of the Board of Guardians and Directors to permit them 
iomakeanotherexperiment with half the qua9tityof flour, so as to take 
less time. The Board at once granted permission, and the second 
experiment was made on the 5th inst., the result being as follows : 

** Half a sack of flour, weighìng 1401bs., was delivered £rom the 
workhouse store, to which the fermentive material of M. Journet was 
added, and thoroughly mixed. The dough being thus fonned was 
made up and baked in the ordinary manner, the produce being ^^^ 
loaves, each of the average weight of 41bs., or rather upwards ; 
whereas by the usuai mode of making bread, only 45 loaves of equal 
weight would bave been produoed, the increase being at the rate of 
rather more than 52 per cent." 

It is only fair to mention that the flour used on both occasiona 
was 2nd of No. 2, such being the quality ordinarily used at the 
workhouse. Had the flour been of the first quality, M. Journet 
States the result would bave been siili greater. 

M. Journet professes from a given weight of flour, to make 50 per 
cent, more bread than can be made by the ordìnaiy system, at an 
expense not exoeeding four shillings per sack of flour or an increase 
of 45 loaves, of 41b. each, for four shillings. 

Without knowing what the materìals composing the secret ferment 
are, we bave the statement of Messrs. Journet, Martin and Monin 
to rely upon as to the cost of it ; and their assertions as to the 
inereased quantity produoed from a sack of flour bave been fuUy 
and fairly demonstrated by the results of the above two experì- 
ments. 

These results, the importance of which it is difficult to over esti- 
mate^ seem at first ahnost incredible, and the idea naturally occurs 
that something is added to the flour to directly increase the weigh^ 
just as sand is added to soap, forming what is called '' sand soap.* 
M. Jbumet's discoveiy does not appear to be of this nature, inso- 
much as the mofit careful analysis faiLs to disoover in the bread made 
by bis proceas any materìals other than such as are mvarìably found 
in good bread. 

Subsequently to the first experiment» Dr. Sayer bad been requested 
by several membera of the Board of Guardians, to satisfy nimself 
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bj examination and analysìs, as to the purìty of the bread ; and that 
gentleman ezpressed bimself mach satisfied with the reault, not a 
trace of any foreign matter havìng been disoovered. — Mr, P. Oraham ; 
Jowmai ofthe Society ofArts. 

ICB-MAKiNa KAominE. 
This American invention has been patented in this country. The 
principio on which the machine acts has been long known, viz., that 
air when oompressed, gives out ita beat, and in expanding absorbs it> 
rendering it latent. In the machine, air is compressed by a powerM 
pump, and the beat it gives off during compression is taken up by 
jets of water. This air then passes into a receiver, where it is 
separated from the water, and from the receiver enters a cylinder 
provided with a piston, in which it expands gradually. The expan- 
BÌon force is utilised by the agency of the pìston, whose rod is oon- 
nected with that of the compressing pump in snch a manner, that the 
dilation of one portìon of the air aids in oompressing another portion 
just entering the machine. As the air expands, it cools, or, to speak 
more accurately, it abstracts calorie from a supply of lìquid congeal- 
able only at a low temperature, such as brine, spirits, ecc., which 
surrounds the dilation cylinder, and also enters the dame in a jet, and 
finally escapes into the outer air. The fluid thus oooled circulates in 
a tank round the vessels containing the water to be frozen, and extracts 
the beat therefrom, retuming again to be cooled in the expanding 
cylinders. That ice may l^ thus produced and in eonsiderable 
quantities, admits of no doubt — ^the question to be solved is the cost 
of production ; 'and this resolyes itself into wear and tear of ma- 
cfainery, and consumption of fuel to drive it. It is said that the 
experìments show that largo quantities of ice may be made at a 
oomparatively low cost. — Jov/mal of the Society of Art9, No. 66. 

CANDLB-lIAKINa. 

Mb. J. F. Wilson, Managing Director ofPrice's Candle Company, 
of Yauxhall, and Mr. A. J. Austen, of Wandsworth Boad, bave 
patented certain improvements in the apparatus used in the manuf ac- 
ture of mould-candles. The inventors cover and protect the glass-tubes 
with gutta-percha, either by wrappìng and mouldìng around them a 
piece of sheet gutta percha, and using beat to join the edges together ; 
or by enclosing the glass pipe in a piece of gutta percha tube of the 
requisite size, then applying beat, so as to enable the one end to be 
moulded about the tip of the glass, and so as to apply the gutta 
percha firmly to the glass in ali parta ; or, they draw over the glass 
tubes a piece of vulcanized India-rubber tube of the necessary size ; 
or they cover the tùbes with a composition capable of being applied 
in a partially flCdd or pasty state, and of hardening into a more or 
less finn body when dry. 

Sinoe we detailed the operatioiu of Prioe's Candle Company, at Behnont^ 
YaazfaaU, in the Tear-book ^f Faeti^ 1850, the Works haye aoqoìred additìonai 
importance in a commercial poìnt of riew, as well as in their beoomine a sort of 
model establishment, in whicn it has been shown that advance towarda uie highest 
prinoiples of ChristiaQ fùth and love haye been oo-ezistent with their industriai 
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progren. The numnfkctare has oonstantly adranoed: new BngHiih, Freneh, and 
uUaAj a hùUy prcnuinnc American proceas hare been bronght forward, oìùj, 
■ howerer, tobe ■up er ae ded by a new development of the Ck)mpany'B reaoorcea. 
They now emplor 2000 persona ; theìr capital ia 700,0001. ; called np 612,0002. 
Thor operationa baTe been conaiderably anected by tìie War : far examplé, the 
importation of {Mlm-cól — the raw material of stearie candlea — has inerraaed 
«boat one-foorth of thewhole qnantit^, whieh fonrth ia eonal to one-eìghth of the 
taUow brooght to England from Buaaia. In addition to tne Company'a ùctory nt 
Behnont, extending orer nearly two acrea, with lan^ branch worka at Batteraea, 
another uctoiT haa been eatabiìahed near liyerpoon the chief port of importation 
foi^»a]m-oìl. Tneaoeneof theae new operationais BromboronghPool,ontbeMeracpr, 
abónt foor milea above Birkenhead. Here haa been buìlt a tactory with waDa 
20 fee^ high, roofed witìi galnuuzed OMTOgated iron, in spans of 40 feet, coverìng 
8|f acrea. 

The fborteen ateam-bcrilera are fitted with. aelf-feeding, amoke-^XMiaiuning 
fìirnaoea. The ntolke-haUja ia nearly 300 feet by 80 ; the engìne-honae oontaina » 
pair of 20-horae horizontal, hi^-pressore, expanaiTe, and condenaing enginea, by 
* j3. a. Cowper. Thia increaara eztent of mftnwfartnring power wiU leà to the 
rednction of prioea, so aa to meet the enormooa demand wmch haa sprangnp firom 
Anatralia, and reuere oa firom anyfear of the Frenoh interfering with oor tnule 
in the home or export marketa, of which, at one time, tibere were symptoma. 

The worka indnde ahopa for the princìpal tradea employed — engineera, amiUis, 
oopper-amitha, tinmen, coopera, carpentera, bricUayere, and weavera ; and gaa- 
woru. Itseemaratherabeiurdthatcandle-makeracannotlighttheìrownpremiaeB, 
bnt, whaterer gaa may be in cloeed rooma, for great open boildinga it ia of coorae 
the cheapeat and aafeat li^ht. 

One point oonnected with the new worka, mndi to be regretted, ia that theìr 
mode of constraction, and the way in which the prooeaaea are worked, prenrent 
the idmiaBion of TÌsiton. 



THE SILK MANUFACFUBB. 

Mebsbs. Ohaswick and Dickins, of Manchester, bave patented 
certain ** Improvements in the Production of Raw and Thrown Silk." 
Their invention may be popularly descrìbed as a mode of spinning 
fiom cocoons dìrectly on to a bobbin : in other words, they can prò- 
duce diiect from cocoons, and wind upon bobbins, silk in predsely 
the same state as that arrìved at after the third process of the throw- 
stering trade. They therefore avoid ali the injuiy and cost of bad 
reeling abroad, and the trouble of subsequently openìng the books ; 
thus substituting one process for three. A number of cocoons are 
pkced in a trough of soap and cold water, and they remain there until 
shortly before they are wanted for use. A girl then lifts them with 
a hwile into a trough of boiling soap and water, where they are left 
for a minute or so. By these means the cocoons are thoroughly 
softened, and the gummy matter which causes the silk to adhere to 
the surface is dissolved. They are thereafter reraoved to the cold 
water; and the girl, takinga number of them in one band, seizes with 
the other the floss or waste silk, and after a few draws, secures the 
** master thiead" of each. The cocoons are then placed in a small 
trough at the end of the frame, with the threads hitched up, so that 
any cocoon may be readily removed for reeling or spinning. Alòng 
the upper part of the frame is a table, upon each side of which rests 
ihe trough, divided into thirty compartments. The troughs contain 
water, heated by steam to about 120° Fahrenheit. In each division 
aie siz cocoons, bent wires being placed to prevent any cocoon rising 
cut of the water aa the throads are drawn ofL llie filaments from 
eadi 8Ìx cocoons pass between the wires oyer their particular oom- 
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partment, join, and then pasa over a roller, or a wire coyered wìth a 
soft material; thenoe the threads are oonducted down the front to the 
lover range of the frame, where, by means of ordìnary bobbins and 
flyers, they are at once spun and reeled, and are ready for any of the 
processes necessary for converting singles intatram or organzino. If 
a thread breaks, the particular bobbin and flyer oan be instantly 
stòpped, without interference wìth any of the others, each being fitted 
wiùi a slight catch motion, ready to the band of the attendant; if a 
single filament breaks^ very slight practice enables the attendant to 
detect it) in passing firom end to end of the frame, owìng to the ces- 
sation of the slight dancing motion imparted to the cocoon as the fila- 
ment is withdrawn. We are told that the average length obtained 
from ordinary Ghinese cocoons is about 600 yards ; and that owing 
to the pecuUar way in which the worm places the silk as produced 
(somewhat in the form of a oontinuation of the figure 8), the actual 
« poflition of a cocoon in the water is changed very gradually. It is 
generally considered, on the Oontinent, to be a very good result, when 
llb. of silk has been obtained from 41b. of cocoons. Messrs. Chad- 
wick and Dickins say they are certain that their invention will pro< 
duce a greater comparative weight of good silk ; and that they can 
also effect a saving of several shillings per pound, as compared with 
the cost of the ordinary prooess of t^owing. They also state that they 
can wind upon a bobbin, from a successìon of single cocoons, a length 
sufficient for a pound of silk ; the thread in that case being 600 mUes 
long, or eqniralent to about No. 1257*8 in cotton spinning. In addi- 
tion, the patentees claim that by their process they will be enabled to 
produce from inferior cocoons, whether from India^ Ghina^ or else- 
where, the best silk ; far surpassing, indeed, for ali purposes of manu- 
facture, the most superior qualitìes now obtained from India or Ghina, 
-^Ahridged from the Manchester Onardicm, 

NEW OALCULATINa MAGHINE. 

The Abbé Moigno has presented to the British Association a new 
Arithmometer, or Galculating Machine, by M. T. De Golmar. The 
machine, which was veiy beautifully executed, consisted of an oblong 
box, about 80 inches long by 6 inchea wide. On the face, the 
machine was fumìshed with a handle to tum round a number of 
email holes, at which the digits of the common arithmetio scale, 
1, 2, 3, 4, 5, 6, 7, 8, 9, 0, made their appearance as the machine' 
worked, and which finally gave the answer. In this machine they 
were eight in number, but they might be extended to any number. 
To each of these was an index to be set to the required digit, engraved 
on a small attached vertical scale, and a small ivory ball to be moved 
along its scale accordlng to certain simple rules, as the operation to 
be oonducted by the machine yaried from addition to multiplica- 
tion, &c. Upon drawing out the sliding bottom of the machine, the 
machinery was exposed to view. This, though simple, could not be 
intelligibly explained without the machine or diagrams. The chief 
part of ìt consisted of eight cylinders so arranged that» as they tumedi 
the digits, enamelled on a circle at their upper parts, carne in suc- 
ceasion to the holes in the face : while by a number of indentations 
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arranged spirally round them, the digit to which the index was sei 
would be stopped at the hole on the face at the digit corresponding to 
that at which the index was set ; while by a set of pinions a connexion 
was given to them something similar to that in the common bank- 
note machine^ so that addition could be performed and the result ap- 
pear on the face: — ^thus by tuming the handle once^ the number it- 
self appeared; by tuming it twice every digit in it was doubled, and 
the result appeared above as twice the number origìnally set^ and so 
on with any multiple of the number so set ; then by moving the ivory 
ball any simple multiple of 10 times, 100 times, 1000 times, and so 
the number set could be obtained and added to those previously 
obtained, and thus the operation of multiplication performed of any 
number by any number to the extent the machine could give, in this 
case up to 99,999,999, or nearly 100,000,000. The Professor then 
exemplified this, by setting a Urge number and multiplying it by a 
number which consisted of three digits. He next explamed how the 
other operations were to be performed, — showing that the machine 
could add, subtract, multiply, divide, raise to an int^er power, or 
extract the square or cube root with precision and rapidity . The piìoe 
of the machine exhibìted was 501. — Athencsunif No. 1408. 

INSTITirnON OF CIVIL BNOINEBBS. 

Thb Oouncil bave awarded the following premiums : — ^A Telford 
Medal, to Nathaniel Beardmore, for bis " Description of the Naviga- 
tion and Drainaffe Works, recently executed on the Tidal portion of 
the River Lee. A Telford Medal, to Andrew Henderson, for bis 
•paper " On the Speed and other properties of Ocean Steamers, and 
on the Measurement of Ships for Tonnage." A Telford Medal, to 
John Pigott Smith, for bis paper " On Macadamized Koads, for the 
Streets of Towns."- A Telford Medal, to Alfred Charles Hobbs, for 
Ms paper '* On the Principles and Construction of Locks.^ A Telford 
Medal, to James Yates, M.A., F.B.S., &c., for bis paper " On the 
Means of attaining to XJniformity iiji European Measures, Weights, 
and Coins." A Gouncil Premium of Books, suitably bound and in- 
Bcrìbed, to John Thomhill Harrison, for bis paper ** On the Drainage 
of the Bistrict South of the Thames." A Coundl Premium of Boolu, 
suitably bound and inscribed, to Daniel KìiìUftar Clark, for bis 
" Description of the Deep Sea Fishing Steamer, Enterprise, with 
Buthven 8 propeller." A Council Premium of Books, suitably bound 
and inscribed, to James Simpson, Jun., for bis paper "On the Pre- 
yention of Smoke, in Engme and other Fumaces." A Council 
Premium of Books, suitabbr bound and inscribed, to William Michael 
Peniston, for bis paper ** On the Casualties of TunneUing, with Ex- 
amples. " A Council Premium of Books, suitably bound and inscribed, 
to David Chadwick, for bis paper " On Water Meters.*' 

Among the additions to the library of the Institution should be 
mentioned the bequest of the late Mr. B. L. YuUiamy, of Pali MaQ, 
of a largo and very valuable collection of works on Horology, second 
only to the collection in the library of the Clockmakers' Company. — 
See Cwriontiea of Lwdonf by the Editor of the present volume^ 
|yp. 368, 459. 
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THB GTBO,SOOFE. 

M. Foucault has communicated to the Brìtish AsHocìation 
" Nouvellefl Expériences sur le Mouvement de la Terre au Moyen du 
Gyroecope. " The author spcke in French, but very distÌDotly, and 
ihe apparatus was so simple, beautìful, and ezquìsitely constnicted, 
ihat the experìments ali succeeded to a miracle, and fuUy interpreted 
the author's meaning as he proceeded. The Gyrosoope is a massive 
ring of brass connected with a steel axis by a thinner piate of the 
same metal, ali tumed beautifiilly smooth, and most aocurately 
«entered and balanced ; in other words, the axis caused to pass 
acourately throngh the oentre of grayity, and to stand truly perpen- 
dicular to the plsme of rotation of the entire mass. On tl^ axis was 
a small but stoutpinion, which served when the instrument was 
placed firmly on a small frame, containing a traìn of stout clock- 
work, tumed by a handle like a jack, to givo ìt an ezceedingly rapid 
rotatory motion on its axis. But to this clook-work frame it could 
be attached or detached from it instantly. This revolving mass was 
only about 3 inches wide, and four of them were mounted in frames 
a little differentLy. The first was mounted in a ring, attached to a 
hoUow sheath, which only permitted the axle and the pinion to 
appear on the outside, so that it could be laid hold of, or grasped 
firmly in the band, if the pinion were not touched, while the mass 
inside was rapidly revolving wìthout disturbing that motion. 

By this modification of the Gyroscope, the author affbrded to the 
audience asensible proof of the determination with which a revolving 
mass endeavours to maintain its own axis of permanent stabbio rota- 
tion ; for upon settÌDg it into rapid rotatory motion, and handing it 
round the room, each person that held it found himself forcibly re- 
sisted in any atfcempt to tum it round either in his fingers, or to the 
rìght band or left, or up or down, or in his hands, if he swung it 
round. So that the idea was irresìstibly suggested to the mind, that 
there was spmething Uving within which hiìd a will of its own, and 
which always opposed your wiU to change its position. The second 
modification presented the mass suspended in a stout ring, which was 
fumished with projecting axles, like the ring of the gymbal. These 
axles could be placed in a small frame of wood bushed with brass. 
This small frame, when placed on a piece of smooth board, could be 
tumed freely round by tuming the piece of board on which it rested 
as long as Uie gyroscope was not revolving, friction being sufficient 
to cause the one to tum with the other ; but when the gyroscope 
was set rapidly revolving, in vain you attempted to tura £e frames 
by tuming the board on which it rested, so determinately did it en- 
deavour to maintain its own piane of rotation, as quite to overpower 
the friction. In the thìrd modification of the gyroscope it was sus- 

K 
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pended in gymbais so exqidfdtely constructed that bot|i the gyrosoope 
proper and the supporting gymbalB were acciirately balanced, so as 
to rest freely when placed in any position in relation to the earth. 
By this the author showed mo^ strikingly the effect of any attempt 
to communicate reyolving motton round any other axis to a mass 
already reyolving ; for, on placing the gymbais in a frame of wood 
while the gyroscope was not reyolving, it remained quite steady ; 
but when thrown into rapid reyolving motion, the slightest 
attempt to tnm the frame round to the right or to the loft was 
instantly foUowed by the entire gyroscope tuming round in the 
gymbais, so as to brìng its axis to coincide vrìSì the new axis 
you endeavonred to givo it, with a life-like precision, and always so 
as to make its own direction of reyolution he the same as that of the 
slightest tum you impart to it. Having thus demonstrated the 
necessary effect of oombining one rotatory motion with another, he 
then proceeded to demonstrate palpably that the earth's revolving 
motion affected the gyroscope in precisely a similar way. Having, 
by the screw adjustments, brought the gyroscope, in g3rmbals, to. a 
yery exact balance, it remained fixed in any position when not re- 
yolving. But, rapid rotjiktory motion having been oommunicated to 
the gyroscope mass as soon as the gymbal supports are placed on the 
stand, you see the entire apparatus, slowly at first, but at length 
more rapidly, tum itself rotind, nor ever settle until the axis, on 
which the gjnroscope is reyolving, arranges itself parallel to the ter- 
restrial axis, in such a senso as to make the direction of the revolving 
gyroscope be the same as that of the whole earth. He next showed 
that the determination with which it did this was suffident to control 
the entire weight of the instrument, tìiough that amounted to several 
pounds ; for, taking the ring gyroscope, from the side of the ring of 
which a small steel wire projected, encUng in a hook, the wire co- 
ìnciding with the prolongatìon of the axis of the gyroscope ; cf 
course, when not made to revolve, the hook, if placed in a little agate 
cup at the top of a stand, would permit the instrument, by its 
weight^ to fall instantly, as soon as the suppoit of the hand was taken 
from it. But, upon impartiog to it rapid rotatoiy motion, it stood up 
even beyond the horizontal position, so as to bring its axis of rota- 
tion nearly to the same incUnatìon to the horizon as the axis of the 
earth, whUe the whole acquired a slow rotatory motion round the 
point'of the hook ; and so steady was- its equilibrium while moving 
thus, that A string being passed under the ho<^ and both ends 
brought together in the hand, the whole may be lifted by the cord 
0ff the stand, and.carrìed revolving steadily about the room. Kext, 
to show the motion of the earth sensibly, • he placed the gymbal 
ffyroscope suspended freely by a fine silk fibre in a stand with the 
u>wer steel point of its support resting in an agate cup ; a long tight 
pointer projecting from the ring carried a pointed card, which passed 
over a graduated card arch of a circle ^ì&ceA concentrìcally with the 
gyroscope ; upon imparting rapid rotatory motion to the gjrrosoope 
the index was seen as the earth moved to point out the relatiye 
motion of the piane of rotation exactly in the same way ; the law of 
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the motìon bang also the same as that of the well-known pendnlam 
ezperìiaent. iMÙy, he set the ring gyrosoope in motion, and by 
plaoing a amali pohited piece of brasa at the end of the axle on the 
ring, the instrament went immediately throuffh ali the evolutìons of 
a TOy's top on the floor, humming meanwhile loudly also. 

These beautiful and most decisive ezperìmeats were reoeiyed most 
enthusiastically by the Section; and, at their dose, a reqnest was 
made to the Committee of the Section to solicit the officers of the 
Association to bave them repeated at one of the evening meetings 
before the assembled Association. This having been acoeded to, thev 
were lepeated in the Great Hall of St. Greorge's Hall, Dr. TyndaU 
interpreting M. Foucault's Frsnch as hb proMeded ; and they were 
agaìn lepeated in the Committee-room of Section A, to a seleot 
nnmber of the tcwane. In the courae of this exfaibition. Lord Har-* 
rowby soggested that there was a mechanioal oompass needle quite 
free from the derangements of magnete. To tlùs Dr. Whewell and 
Bome of the othera seemed to aesent» althongh fears were expressed 
that the motìon of a ship* would not allow of ita nae on board. — 
Aikenonmf No. 1406. 

BOTATOBT MOTÌON. 

Pbohessob Powxll has explained to the Eoyal Institution, in a 
popnlar manner, the abstruse subject of "Certain Paradoxea of 
Kotàtory Motion," which bave mucfa occupied the attention of 
acientific men on the Gontinent. He commenced by observing that 
the present age might be termed the age of rotation : two years 
affo we were ali watching the rotatì<m of the earth by means of 
]^ucault's pendulum experiment ; last year our heada were tumed 
with tuming the tablea; and now the special advantages of 
Botatory Bullets are undergoing investigation ; acoordingly, ouv 
aoldiers bave gene out to shoot the Russians, armed with the 
Minié rifle. It was on this account, he said, tìiat he had chosen 
f<Mr hia aubject acme cnrions and interesting circumstances connected 
with Botatoiy Motion, which might be justly termed paradoxea, and 
which, although they bave been known iad investigated on the 
Continente are very little known in England. Professor Powell said 
he had been often adked whether bis sabject was connected with 
taUe-tuming, and he begged to say he did not pretend to deny or to 
affirm that some of the ncts he should mentìon might or might not 
be supposed to bave reference to the rotation of tables, though they 
were certainly not direotly applicable. A German philosopher, 
Ferrell, had made many interosting experiments on the ìnfluence of 
rotation on bodìes, wMch led to the concluaion that the effect of 
oommunicating rapid rotatory motìon is to diminish weight. He 
oonstruoted an instrament consìsting of a horizontally suspended 
bar, having a wheel at one end to which rotatory motìon could be 
given. '^^en the poìnt of suspension was shifted so as to make 
the wheel end the heavier, the horìzontaUty of the bar was restored 
by oommunicating motìon to the wheel, and so remained as lonff as 
the wheel was kept tuming, but as the speed of rotatìon diminiahedy 

k2 
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the wheel end gradually dropped down. Instead of desoending^ 
perpendicularly, however, it leaned od one side. Thìs experìment 
was shown by a wooden model, lai^ge enough to be seen bj the 
whole audience ; also by a beautiful appaiatus of Professor Wheat- 
stone's which exhibited the phenomenon more 'satisfactorily. It 
appeared from this esperimenti that a body rotating is Hghter than 
a body at rest ; and Ihus, as Professor Poweil remarked, a leg of 
mutton when roasting weighs less than when brought to table. 
Another apparatus, oontrived by Professor Wheatstone, for iUus> 
trating the same phenomenon, was exhibited with similar resulta. 
Adverting then to another branch of the subject, Professor Poweil 
noticed some experìments recently made in the Prussian army with 
missiles of a cylindrical shape with conical apices, the dìrections 
of which were found to vary with the amount of propelling charge, 
When the charge was low, those missiles deviated to one side. I&b 
fact was illustrated experimentally by means of paper /ihuttlecocks. 
Professor PoweU also exhibited some card-bofuxi bomerangs, the 
return of which to the point from which they were propelled, he 
instanced as one of the paradoxes of rotatory motion. He said he. 
thought these various paradoxes might be explained by a body when 
acted on by two forces in different directions, the resulting motion 
being a compound of the two. He stated, however, that many 
Bcientifìc men dififered from him as to the cause. He believed that 
the precession of the equinoxes might be accounted for by these 
paradoxes of rotatory motion. The star Alpha Draconis was to the 
andents the Pole star, and was mclined to the earth at an angle of 
twenty-six degrees, exactly as the inclinations of the pyramids at the 
time th^y were built ; and those stupendous relics of past ages 
might thus be regarded as gigantic observatories by which Pharaoh's 
astronomer royal regulated his chronometers. — Moming Chronide. 

HAONBTIO HTFOTHESES. 

Pbofebsob Fabadat has read to the Koyal Institution a paper, 
the particular object of which ^as to caution the investigators df 
sdentifìc truthsagainstplacing too much confidence on any h3rpothesÌ8. 
Every year of increased experience had taught him more and more 
to distrust the theories he luid once adhered to ; and his present im- 
pression with regard to existing Magnetic and Electrìcal Hypotheses 
was, that they were very unsatisfactoiy, and that the propounders of 
them had been foUowing in a wrong track. As an instance of the 
obstacles which erroneous hypotheses throw in the way of sdentific 
disoovery, Professor Faraday adduced the unsuccessful attempts 
that had been made in thìs country to educe magnetism from eleo- 
trìcity, until Oersted showed the simple way. He said that the 
identity of magnetism and electricity had been strongly impressed 
upon the minds of ali : when he came to the Boyal Institution^ 
as an assistant in the laboratory, he saw Davy, WoUaston, and 
Young trying by every way that suggested itself to them, to pro- 
duce magnetic efifects from an electric current ; but, having Iheir 
minds diverted from the true course by their existing hypotheses, it 



l^ATUBAL FHILOSOFHT. 149 

did not occur to them to try the effect of holdÌDg a wìre, through 
wMch an electric current was passiog, over a suspended magnetio 
needle. Had they done so — as Oersted afterwards did — ^the imme- 
diate deflectioQ of the needle would have proved the magnetic pro« 
perty of an electric current. Professor Faraday showed that the 
magnetism of a steel bar is caused by the accumulated action of ali 
the particles of which it is composed, by first magnetising a small 
steel bar, and then breaking it successively into smaUer and smaller 
pieces, each one of which possessed a separate pole ; and he said the ' 
same operation might be continued until the particles became so small 
as not to be distinguishable withoat a microscope. 

It being admitted that magnetic power resides in the ultimate 
particles composing a magnet, various hypotheses had been pro- 
posed to explain how those particles possess this power, which may 
be given to them either temporarily or permanently by electricity. 
Uè mentioned the hypotheses of Davy, Berzelius, and Ampère, and 
showed that none of those fulfilled aU the conditions of a satis- 
factory explanation. The theory of Ampère was particularly dwelt 
upon, on account of the favour with which it has been received. 
His hypothesis is, that electric currents surround every mole- 
cule of a magnet, and are constantly circulating. round it ; and that 
the difference between a bar of iron before and after it is magnetized 
is, that in the former the electricity is in a quiescent state, and that 
in the latter it is in a state of rapid rotation round each particle. 
Professor Faraday pointed out several objections to this hypothesis, 
which he said is not reconcilable to the various methods by which 
magnetic action is induced, nor to the phenomena of dìamagnetism, 
some of which he exhibited. Be la Kuce had attempted to remove 
the difficulties by supposing that the electric currents circuiate round 
the particles in various directions, and that when a bar of soft iron 
is magnetised by electricity, the particles which were previously 
placed irregularly assume a pelar arrangement. It is, indeed, a 
remarkable fact^ which has been adduced in support of this hypo- 
thesis, that a movement does take place among the particles of iron 
when a bar is magnetised, as proved by a peculiar sound issuing 
from it the instant that contact is made with the voltaic battery, and 
also by a slight elongation of the bar of iron. This experiment was 
successfuUy performed; the cracking sound of the iron bar, sur- 
rounded by a helix of insulated copper wire, being distinctly audible. 
Professor Faraday, however, said he was less inclined to belio ve the 
hypothesis of De la Buce than that of Ampère; and he would as soon 
return to the exploded theory that the eaiih is the centro of the solar 
system, as adopt anything so fanciful as that of variously circulating 
dectrìcal currents round the particles of matter. In conclusion, 
Professor Faraday read some passages from Newton's letters to 
Bentley, to show how cautiously that great philosopher avoided form- 
ing any hypothesis as to the nature of gravitation; he strongly 
recommended ali inquirers after scientific truth to foUow such an 
ezample, and not to be trammelled by ^y hypothesis, however 
feasible it might seem. — Momvng Chronide, 
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THB HAamETIO FLUID. 

Pbofbssob Ttndall has made to the Britìsh ABSocìatìon a com- 
inunicatìon ''On some Peculiarìtìea of the Ma^etic Field." The 
author showed first that dìamagnetic bodìes may, through the influence 
of structure^ set their hurgest dìmensions from poie to polo ; and that 
magnetic bodies, from a similar cause, maj set their length at rìght 
angles to the line joining the poles. But this takes place only when 
the distribution of the magnetic force ìs tolerably uniform. Suspended 
between the paiwted poles of an electro-magnet, a bismuth bar which 
between fiat poles would set azìal, will, owìng to the repulsìon of ita 
two ends by the points, recede to the equatonal position. Bnt when 
it is lifted out of the sphere of this locai repiQsion, when it is raised 
to a certain height above the points, the directive influence due to 
Btructure predominates, and the mass sits once more axial. The com- 
plementaiy phenomena are exhibited by a nuupetic bar, which, in 
virtue of its structure, sets between the fiat poks, its length at right 
angles to the line uniting them. Suspended between the points, the 
attraction of its ends oauses the bar to be pulled into the axial- posi- 
tion; but when remoyed from the influence of the locai attraction, it 
tums and sets its length equatoriaL The law of those rotations, 
which bave caused much complexity of thought, was deduced from a 
great number of experiments with bodies, where the directive ten- 
dency due to structure was caused to act in opposition to the influence 
of length. Between the points such bodiee, when diamagnetic, set 
equatonal, above and below the points, a^al; if the body be mag» 
netic, it sets between the points loial, above and below them, equa- 
toriaL A singular distribution of the magnetic force in the space 
between two flat poles was demonstrated by other experiments exe- 
cuted by Prof. Tendali He showed that a homogeneous diamag- 
netic bar, suspended exactly centrai in such a space, always sets its 
largest dimensions from polo to polo; thus showing iìiat the axial line 
frt>m centre to centro of the poWis, contrary to the opinion univer- 
Sally received hitherto, the line of niìnÌTnum force. ' A most interest- 
ìng discussion, in wMch Prof. Faraday, Br. Whewéll, and PK>f. 
Thomson joined, followed this communicatioxL — ZÀtereiry Gaeette, 
No. 1969. 

OALVANIC OUBRBNTS. 

M. Gassiot has exhibited to the British Association some beautifiil 
experiments on the Heating Eflects of Secondaiy Gralvanic Gurrents. 
He alluded to the fact preyiottsly observed, that in experiments made 
with Bumkorf's induction-coil, the heating effect takes place in the 
contrary direction to that which is produced in the primary current. 
He proceeded to illustrate the following condusions : that if the dia- 
chai^ take place in air, or in a wide tube, the negative terminal be- 
oomes heated; if the wires be sealed into small straight tubing, a 
dischaiige, without beat, takes place, filling the tube with a brìlUant 
white light ; and Lf a bulb be blown in the tube, thedischarge passing 
through it spreads with a brilliant Uue lig^t. Mr. Crosso also 
brought befoie the Section an account of a number of experimentfi, 
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the moBt ìmportaat of whìch had reference to the slow depositioii of 
ciystals by electro-galyanic agency, which tended tothrowsomelìght 
on the formation of crystallme carbonate and sulphate of lime or 
baiyta, and other mmeraLB, in Tarious rocks. 

DIAICAONKTIO FOBGB. 

, Pbofsbsob Ttndall haa communicated to the Brìtish ABsociation, 
and illustrated ezperìmentally, some of the resulta of an inquiry on 
the Diamagnetic Force. With regard to the natone of this force, the 
greatest diversity of opinion ^revails : in Germany we bave Weber 
afiizming that diamagnetic bodies possess a polarìty opposite to that 
of Olir»; Yon Feilitsch, on the contrary, affirms tbat tne polarìty of 
magnetìc and diamagnetic bodies is the same ; while in this country 
IVofessor Faraday, and it is believed Professor Thomson, are not 
prepared to acoept the notion of diamagnetic polarìty at alL In the 
present in^estigation it was attempted to obtain clear and oertain 
evidence as to the nature of diamagnetism : the author first prored 
that the repulsion of bismuth was due to a temporary state of ezcite- 
ment into which it was cast by the influencìng magnete the strength 
of this excitement varying with the strength of the magnet. It was 
next proved that the condition noted by one magnetic pole was dif- 
ferent from the condition noted by a pole of the opposite quality, and 
from this the presumpiion wu derived that tìie diamagnetic force was 
dwd in its diaracter. An inquiry was next instituted into the deport- 
ment of diamagnetic bodies when operated on — ^firstly, by the magnet 
alone; secondly, by the electrìo current alone; and, tlurdly, by the 
magnet and the current combined. It was shown that the greatest 
errors might be oommìtted i^ in studyìng magnetic ajid diamagnetic 
phenomena^ the influence of stnictore were not taken into account. 
A normal diamagnetic bar always exhibited a deportment precisely 
antithetical to that of a normal magnetic bar; but^ by taJdng advan-^ 
tage of structure, it was possible to get diamagnetic bars which ezhibit 
precisely the same deportment as normal magnetic ones, and mag- 
netic bars which exhibit a deportment precisely sìmilar to nornùu 
diamagnetic ones. An abnomud bar of either class showed a deport- 
ment perfectly identical with the normal bar of the other class ; the 
antitheees, however, subsisting between normal bars of both classes, 
and between abnormal bars of both dasses, lend strength to the pre- 
sumption tiiiat whateyer the nature of the influence may be to which 
the attraction of soft iron is to be attributed, to an influence of tlfe 
game nature, but antithetical in its manner of .distribution, the repul- 
sion of diamagnetic bodies is to be referred. FoUowing up the ìn- 
qniry, and entering into a thorongh oomparìson of magnetic and dia- 
magnetic phenomena, the author showed that the deportment of both 
was throughout antithetìcaL A oertain dii^Ktsition of forces would 
cause the ends of an iron bar to be attracted ; the same disposition 
would cause the ends of a bismuth bar to be repelled ; while that com- 
bination of forces which produced the repulsion of the iron bar, prò- 
duced the attraction of Ùie bismuth one. The experiments, without 
exoeption, go to prove that the diamagnetic force is a pelar force^ and 
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that ita direction is opposed to that of the force in ordinary magnetic 
bodies. — LUerary GazeUe, No. 1970. 

OABT-IBON POR ARTIFIOIAL MAONETB. 

H. Obahat found, several years ago, that Oast-Iron may acquire, 
by temperìng, a coercive force snfficiently great to allow it to be 
strongly and permanently magnetized. The gray ìron Ì8 the beat 
for thiB purpose. The pot-metsd is too brìttle, and the first quality 
of cast-ìron gives but moderate resulta. 

1?he permanence of the magnetism depends on the temper. A 
bar tempered at a dull red beat may be powerfully magnetized, but 
loses ita force in twenty-four houra. If the tempering ia doiie at a 
brìght red heat^ the bara not only will takea powerful magnetiam, but 
keep it indefinitely. Experiment haa ahown that the following is 
the beat mode of tempering largo bara : — They are to be heated to 
redneaa in a wind fumace, then withdrawn, one by one ; the two 
faoea of the bar are aprinkled for three-fourtha of their length with 
yellow pruaaiate of potaaaa, and immediately plunged into a great 
maaa of cold water, atirring it about violently. A little more thick- 
nesa ahould be given to bara of caat-iron than to ateel. — Journal qf 
the FramJdm InstUute, 

OALVANIO OPBBATIONS AT THH BOTAL OBSBBVATOBY. 

At the Anniveraary Meeting of the Boyal Astronomica! Society, 
(Feb. 10), it waa reported that the organization of the Galvanio 
Operations connected with the ordinary business of the Observatoty 
waa gradually becoming more complete. By means of the galvanic 
motor-clock and the system of wirea conuecting the Observatory 
with the South Eastem Baiboad Company's Station at Lond^ 
Bridge, hourly signals, gfiving accurately Greenwich mean solar 
timo, are transmitted to the of&cea of the Electric Telegraph 
Company at Lothbury and the Strand in London, and to Tunbridge, 
Beai, and Dover, aeveral timea in the day. Signal-balla are dropped 
at the Strand and at Liverpool aimultaneously with the drop of the 
Greenwich ball at 1 o'clock. In addition, by means of an ingenìous 
Qontrivance at Lothbmy, time-signals are sent at 10 o'clock a.m. 
and at 1 o'clock p.m. eaoh day, primarily from Greenwich, to yarious 
atationa on the line of the Electric Telegraph Company. Pre> 
parationa were also maJdng for the erection of a ball at the port of 
Deal, which it waa also intended to drop simultaneously with the 
drop of the ball at Greenwich, by means of the wirea on the line of 
the South- Eaatem Railway. The varioua difficultiea which occurred 
from timo to time in the mechaniam of the banel or amooth motion 
dock, uaed for giving motion to the cylinder on which will ultimately 
be recorded the tranaita made with the tranait-cirde and altaaimuth, 
aocording to the American method of aelf-registration, bave been 
overcome. It now carnea the cylindera put into oonnexion with it 
with perfect regularity, ita rate having ali desirable ateadineaa. The 
Ajstronomer Boyal waa in negotiation with Mr. De La Bue for a 
supply of paper beat adapted for reoeiyìng the record of the tranaita, 
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and that gentìeman, witli bis accustomed zeal for the ìnterests of 
science, has given his attention io the subject. In the mean time, 
satisfactory trìals have been made of the general efficacy of the 
apparatus by trial of an ordinary eheet of paper applied to the 
cytinderB, on which, by a pricker acted on at every beat of the 
transit-clock by the electro-magnets attached to the frame, marks 
were made with perfect regularìty and with adequate force dnrìng 
several revolutions of the barrel. From the first ìnstant of the 
laying of the wires connecting the Greenwich Observatory with the 
stations of the South- Eastem Bailway Company and the Electric 
Telegraph Company, it was evident tiiat one of the earliest and 
most useful applications of them would be the determination of the 
longitudes of several of the principal obserratories in the British 
Isles and on the Continente which He near the linea of the wires. 
During the làst year, the earliest possible opportunities have been 
taken for settling definiti vely, by the admirable facilities thus afforded, 
the longitudes of Cambridge, Edinburgh, and Brussels, with com- 
plete success, as far as regards the galvanic Communications and the 
observations of the signals at ali the observatories, and with only 
one instance of defective determination of the locai time at one of 
the observatories. The method was first tried successfully in May, 
1853, for determining definitively the longitude of the Cambridge 
Observatory ; the requisite preliminaries for the accurate observation 
of the signals and the accurate determination of locai time at each 
station being previously arranged between the Astronomer Koyal 
and Professor Cballis; and the requisite arrangements for insuring 
a complete chxniit between Greenwich and the Lothbury Station, 
and from thence to the Cambridge Railway Station, being made at 
t)# instance of the Astronomer Eoyal by Mr. C. Y. Walker, 
Éngineer and Superìntendent of Telegraphs of the South* Eastem 
Bailway, and by Mr. Edwin Clark, Éngineer of the Electric 
Telegraph Company, respectively. — AthencBvmf No. 1380. 

DETEBHINATION OF LONGITUDE BT OALVANIO SIQXALS. 

Thib method, employed first in America, was introduced into 
England by the Astronomer Boyal, and has been applied to the 
determination in succession of the dififerences of longitude between 
the Greenwich Observatory and the observatories of Cambridge, 
Edinburgh, Brudfiels, and Paris. In the first and last instances, 
results have been published which prove the perfect success and 
accuracy of the method. Mr. Airy, on recently announcing in the 
public papers the completion of the operation between the Greenwich 
and Paris observatories, justly remarks that such an experiment 
oould not have been made wi&out the assistance afforded by com- 
mercial enterprise, and that commercial enterprise is in tum honoured 
by the aid thus rendered to science. In the summer of 1853, 
Professor Encke, following the exàmple set in England, determined 
successfully by Galvanic Signals the difference of longitude between 
Berlin and Frankfort-on-the- Maine. Galvanism has aJso been applied 
to astronomicaJ purposes in other ways. The method of observing 
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transits bj the inter^ention of a galvaoic cìrcuit (just put in practioe 
in America), in whìch only sight and touch are employed, andcountp 
ing Ì8 not required, is now in operation at the Greenwich Observatory. 
It is found to be attended with more labour than the old method; 
but as it is free from errore to whìch the other method is liable, it laya 
daim to general aoceptance. At Greenwidi, also, the galvanic Cir- 
cuit is most usefutty employed in maintaining the morements of dìs- 
tant sympathetic docks, and in dropping timo signal balls. A ball 
is dropped every da^ at Deal by a galvanic current from the Boyal 
Observatory. Some aoxiety was felt by astonomers respecting the 
oontinuation of that most indispensal^e publication the Astronomischif 
NachicfUetif after the decease of the editor, Mr. Petersen, in 
February, 1854. This has been dispelled by a recent announcement 
that the King of DeomarìL has resolved to Tnaintjiin the Altona Obser> 
▼atory in connexion with that of the editorship of that work. The 
Afitrimomicdl Jowmal, an American publication of the same kind, 
undertaken by a young astronoroer and mathematioian, Mr. Gould, 
for the especial information of bis coimtrymen, has reached the end 
of Volume III., and will, it is hoped, be continued. Generally, it 
may be said of astronomy, at the present time, that it is prosecuted 
xealously and extensively, active observations being now more nume- 
rous than ever, and that the interests of the sdence are promoted as 
well by private enterprise as by the aid of Govemments. — Proftstor 
Challi8 to the £rUUh Auociatùrtt. . 



lOmTION or OUVFOWDEB BT THB VOLTATO BATTBBT. 

Oaptain Wabd, re., having been requested by Sir John Buiv 
goyne, Inspector-General of Fortifications, to cany ont some experi- 
ments for determinìng the best form of Yoltaic Àttery for milit^ 
purposee, he made hiroself fully acquainted with the labours of Ohm, 
Wheatstone, and others ; and, whilst verifying many of their theore- 
tical researches, made them the bases for bis own inquiiies. After 
a most careful comparison of several batterìes, he adopted a Grove's 
Batteiy, — ^the solid elements being zinc and platinum, and the liquid 
nitric acid and dilute sulphuric add ; and he finatty asoertained that 
platee, only 2 inches square, were, perhaps, the most satisfactory as 
regards work and cost. Theee he airanges in small dementary bat* 
teries of sìx pairs, which, with the oontaining box, occupy a space of 
only 7 inches long, 4 inches wide, and 4 inches deep, so tiiat eight or 
nine of these eleinentary batteries, capable of ignitii^ gunpowder at 
the greatest distances likely to be required for mi^tary purposes» 
would be arranged in a space of 1' 2" b^ 1' 4" or 1' 9" by 1' 4". In 
eanying out bis experìments, and especially in determining the rela- 
tive vaine of each form of battery and the effect of any modification 
of the battery or of the conducting wires in respect to the calorìe 
effect» Capt. Ward found that the deflexion of the needle of the ordi- 
naiy galvanometers was so great às to render it unfit for the estrnia- 
tion of differenoes in the dectro-metric force in such powerful cur* 
rents ; and he, therefore, constructed a very simple instrument, by 
which he is enabled to interpose one, two^ or more pieoes of thin piar 
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tinum wire in the circuit; and, using this instrument, in conjunction 
with Prof. Wheatstone's Bheostat, to determìne the relative force of 
any battery, as well as the resistance of the platìnum wire itsel^ by 
the calorìfic effect exhibited on the fusion of the platinum wire. — 
These researches are now preparing for publication in the Profes- 
Bional Papera of the Corps of Engineers; but Lieut.-CoL Portlock 
faas abeady made known to the firitish ÀBsociation these first 
labours of a most talented young officer, who has been appoìnted 
to the responsible post of Master of ike Australian Mint. He 
"was first reoommended by Major- Gen. Lewis as a person highly 
fitted to conduct the electrìcal experìments, and commenced them 
under his direction at Portsmouth; but he soon* passed far beyond 
the simple experìments then projected, and has rendered his researches 
not only Taluable as a sdentific work, but important as an example 
of assiduous study and careful experiment to his brother officers. 

L0S8 OF THE TAYLEUB, AND CHANGES IN THE ACTION OF COU- 

PASSEB IN IRON 8HIFS. 

The Key. Br. Scoresby has read ito the Brìtish Assodation an ìn- 

quiry, the leading object of which was to develope the principles oh 

^hìch the peculiar magnetic condition of iron ships was distrìbuted^ 

and to show the principles and circumstances under which changes 

must necessarìly take place. The melancholy case of the Taylmr, 

aflEbrded an example of the most impressìve kind to connect with the 

eeneral hearing of this most important subject. We bave not space 

ror the details of this paper, (to be foimd in the AikenoBvmf No. 

1406.) 

Wepass to the general resnltof Dr. Sooresbv's exj^eriments» whioh went to the 
establiahin^ of the fact, that besides the two denommations of magnetìsm ordi- 
narìly reoeived, that of simple tenrestrìal iadiiction and that of permanent inde- 
pendent magnetùm, therewas anotherdenomìnatìonoorreqpondinffwìth neither; 
not beine absolutely controllable, like the former, by terrestrìal influences, nor 
capable, like the latter, of resistmg ali kìnds and modes of mechanical yiolence. 
To this third denomination he gare the name ci Betentive Màgnetism. Dr. 
Scoresby then exhibited ez^erixàents witìi three sete of pbktes, two of iron and 
one of steel, for the illastratmg of these several qualities of ma^etism : — 1. That 
of simple terrestrìal induotion by iron platea free from polanty, which became 
magnetic or changed theìr magnetìsm aocording to the position in which they 
were held. 2. fietentìre magnetìsm, as illustrated by similar plates, which had 
been preriously magnetised by bendìng and blows, — Bach magnetìsm appearìng 
asìf permanent when the plateswere moved about, without Dein^ vibrated or 
bent. Andp 3rdly. Permanent magnetìsm, as illustrated by an elastic steel piate, 
whioh, however viol«itly it was bent or staraok or Tibrated, or in whatever position, 
stili presenred its màgnetism nnaltered. I^ow this retoatìve magnetìsm was the 
quality which had been prevalentìy oonsidered as permanent; which, he was 
prepared to show, both by experìments on iron and facts of experience, was by 
no means a fixed qnality. On the contrary, the long contìnued -rìbratìon of a 
«hip under steam, and mach more so the straiuing of the ship in a heayy sea, under 
the circumstance when the terrestrìal induotion might be aotinjBrin a Tery diffi^ent 
direction fìrom the originai axial polarìtìes of the sh^, womd be snfficient to 
ohange the directìon of the magnetìsm originali^ deyelopéd in the course of 
her constmctìon. Henoe, much would depend, m respeet of the mechanical 
action of the ^ea, on the position in which the ship had been built. In the case 
of the Taylew, when he first heard of the catastrophe, and had read the eridence, 
he had stated to some frìends at Torauay, that he would venture to predict that 
Bhe had been built with her head nortnward. He had foimd, on inquiry , she had 
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been buìlt ynth her head nearly north-east. Here, then, were the precìse cir- 
comstances for expectms a change in the ahip's magnetic distribution. HaTÌng 
been buìlt wìth her headto the north-east, sne had a certain magnetic distribu- 
tion aocordìn^ly, and when she began to strain, wìth her head to the south-west, 
that distribution was necessarily changed, and the first effeot of it had been to 
produce a great difference in the two compasses adjusted by fized maenets. If 
the captain had beenaware of thechangeswhich mi^ht, andmostprobably would, 
take place, when the ship began to straìn in a different posìtion from that in 
which she had been built ; if he had known that the compasses, having so larga 
an originai deviation as 60'', might rary as much as two, or three, or CTen four 
points, he would bave known, of course, that he must place no reliance upon 
them. It did not foUow, however, that compasses were orno use, because, under 
oertaìn circumstances, they were llable to change. They should be, and were, of 
great use for ali that. But what he wished to impress upon them was, that by 
attempting to adjust a changeable influence by a permanent influence, they were 
liable to produce an aggravation of error. It was most important, therefore, for 
safety in navigating uiese vessels, that captains should be made aware of the 
liabiuty of the compasses to chance and so to mialead them ; that they should 
kuow the circumstances under which, in accordance with naturai laws regulatiog 
and applying the earth's inductive action, changes were most likely to occur ; 
that they should be always watchful of opportunities for determining the trae 
piagnette direction with reference to their compasses, by observations of the sun 
and stara ; and that by providing a place for a standard compass aloft, (on the 
pian he, Dr. Scoresby, had suggested and adopted in 1822,J as far from the 
deviating influence of the body of the ship as possible, they imght bave guidance 
sufficient, with some small aUowanoes. lor steering a correct magnetic ocfdrse. 
And with the precautions and means such as might thus be appUed, he, Dr. 
Scoresby, did not doubt but that the difflculties, in respect of compass guidance, 
in the navigation of iron ships, might be mainly and practically overcome. The 

generai experìmental results and the principles sought to be eluoidated, were 
lustrated by a yarìety of referenoes to actual cases of oompass changes in iron 
ships. 



CORBECnON OF THB 0OHPASS IN IBON SHIPS. 

Captain Fitz-Rot, in the Athenoeum, No. 1411, observes : — ^AU 
aeamen, ajid the majority of the public, are aware that the magnetic 
needle is considerably affected by the iron of a ship, — but they do 
not so generally realìse in their minds the fact that a conmion steer- 
ing compass may be some points in error, owing to the vicinity of 
iron, and that ii such error be unheeded, the ship with perhaps a 
thousand souls on board may be stemng a fatai course (as in the case 
of the Bvrhenhead), while ali on board believe there is no cause for 
unusual watchfulness. To those who bave not attended to the 
subject of magnetism it may be pardonable to observe, that the com- 
pass- needle is not only drawn towards the poles by the magnetic 
influence which affecte it under any circumstances, but that the 
attraction of the iron in the ship is an actìve agent, drawing the 
needle more or less from the position it would bave if free from any 
locai influence besides that of ordinary terrestrial magnetism. This 
special attraction, now generally called deviation, is usually greatest 
when the ship's head is eastward or towards the west, and least when 
nearly in the magnetic meridi»n. Moreover, it varies as the ship 
heels, or careens over, because of the varying position and influence 
of the iron and the varying relative position of the compass needle 
which remains horìzontal. 

Admirable illustrations of these effects bave been given firequently 
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by Sir W. Snow Harris, Capi. W. Walker, and Dr. Scoresby, besides 
other well known authorìties. 

Aa some, many indeed, of the iron sbips bave ìnoonyeniently ìarge 
deviation errore of the compass, it ìs ìncQspenBabie to' guard against 
them in some special manner. Her Majesty's sbips are " swung" — 
tbat is, tbey are tumed round — so tbàt tbe bearing of an object may 
be taken witb tbe sbip's bead sucoessively on the principal points of 
tbe compasSy and a table of errore formed by which the courees after» 
wards steered are to be corrected until tbe sbip ìs swung again or 
bas changed ber locality considerably. This method bas been fol- 
lowed for many years — ^for more than a quarter of a century — sane- 
tioned by those who were supposed by tbe Lords of tbe Admiralty to 
be the best judges of the subject, espedally Col. Sabine. So decided 
bas been tbLs yiew of the questìon, tbat the Board of Trade is now 
issuìng reoommendations to merchant sbips to avoid the other pian, 
which shall now be described. This other method is a mecbs^ìcal 
correction of the errore caused by the magnetic influence of iron in 
the sbip berself by means of magnets fixed near the compass. The 
high authority of the Astronomer Royal is given in favour of this 
manner of correction hj magnets, — and is as decidedly ezpressed 
against tbe custom of Her Majesty's sbips. There is no mistake on 
tbìs subject. Both views are before tbe public in print Both cannot 
be right. Which are practical seamen to adopt ? l^e sooner the ques- 
tion is settled the better for ali wbose business is on the great watere, 
and for the improrement of navigation. 

Bespecting the process of '' swinging" a sbip, it may be observed 
tbat so much time and minuteness of detail as are now usually given 
are not neoessary. Observations on a few well-chosen points of the 
oompass are sul&cient. From them a table or a diagram may be con- 
structed. But tbe best time for swinging or tuming a sbip is when 
sbe is out of harbour witb eyeiytbing on board. A distant object 
may then be used as a marie, or transit bearings of known positions 
observed. Wbile at sea the beavenly bodies, when not obscured, 
afford means of checking tbe compasses continually, especially (in 
this bemisphere) Ibe pole star. 

When a distant terrestrial object is visible, tbe deviation of tbe 
compass on any or every point may be quickly obtained by the differ- 
ence between bearings witb tbe sbip in the direction which causes no 
deviation, and a beanng or bearings with tbe yessel placed otber- 
wise.* This is a simple method thougb efficient. Alt^ation in the 
sbip's locai attraction or magnetism may take place from timeto time; 
but unless iron be moved near tbe compass, the position in which 
the sbip beraelf acts on the needle, in the same direction as the gene- 
ral influence of terrestrial magnetism, remains nearly unchanged. A 
saìling yessel may often try one or two bearings in this manner witb- 
out much inconyenience. A steamer may do so easily, as well as 
frequently. 

It sbould neyer be thought safe to trust implicitly, or for a length 
of time, to any condition of magnetism. So subtle and yariable an 
influence — subject to sudden or graduai change — ^wbether from jar^ 
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ring blows, from vibration or from electrical action — onght always to 
be ffaspected and therefore watched vigilantly. The Astronomer 
Boyal expresBes bis opinion, that the sea does noi cause such sudden 
blowB as Dr. Sooresby refe» to ; but he will not be Bupported by 
nautical ni€n in mich a yiew. They who haye felt the sudden shocks 
of heavy waves cannotbe mietaken on that point. 

Correcting Magneta — such as are recommended by Prof. Airy-^ 
are found to be very lueful in shìps employed within moderate limita 
of latitude, as in tiie North Atiantic and the Mediterranean ; bnt 
they are always liable to uncertain change. A flash of lightning may 
destroy or rererse their polarity ; yet the injiuy may be undisoovered 
till too late. In using magnets as correctorB, it should be home in 
mind that, if the ship's deviation is great, very powerful magnets 
must be employed to oounteract it» or those used, ii of ìnferìor power, 
must be plaoed very near the compass ; and then, when the ship 
heels mudi, for some time consecutively, the effisct on the needle may 
be very much altered by being brought nearer to the magnet. The 
Astronomer Boyal says, that ** a quarter of an inch in the height of 
the oompass may very greatly dìsturb the neutralizing influence of 
tiie magnets." When thus affeoted, the compass may indicate a 
bearing or oourse oonsiderably different from that which it wouid 
show were the ship upiight. Prof. Airy approves highly of Dr. 
Sooresb/s ezperiments ; yet their tendcóicy, as stated to a largo 
audience at Liverpool, was oertainly to discródit the employment of 
the Correcting Magnets. In a surveying yessd, employed a quarter 
of a century ago, a neutral point was the station of the Principal or 
Standard Gompass, at which point there was little or no effisct of de^ 
yiation yisible, be(»kuse there were balanoed locai attractions abaft, 
before and on each side of the compass. The advantages of such a 
neutral point were suggested by the pian of Prof. Barlow, namely, 
the correcting piate used by the lamented Captains Poster and Basii 
Hall. In ali piarts of a prolonged voyage round the woild, the neu- 
trality of that selected point remained imaltered, and its utility was 
undlsputed. 

See also papersupon this important investigation by tiie Bey. Dr. 
Scoresby, in the ÀthencBum, Nos. 1415 and 1416. t 

VABIATION IN THB SATBB OF OHBONOKETBRS. 

Me. J. HABTinjF has read to the British Association,* a paper 
detailing the means by widch he subjects, at làverpool Observatoiy, 

* The little aid afforded to sdence bj the Brìtiah Goremment, notwithstand- 
ixurthe affectatìon of snob patronage in high places, has long been a fiiir subjeot 
ofBuropean reproaoh : and waa thua adverted to hj the Eajrl of Harrowbj, the 
Prendent of the late meeting of the Brìtiah Aaaooùtion : — " Meanwhile what was 
the State doing? That State which, with ita limited p<^nlation and territory» 
depends not npon the nnmber of ita people, but upon the individuai vaine of eèich. 
nuuk, — not upon the number of ita aorea, bnt npon their akilfbl oultivation, — not 
even npon the reaouroee of ita aurface, however vreU devdoped, but vapoa the 
minea which Inrk beneath it,— not even upon ita mlnea, but upon ali the varìoua 
and varying manufÌKsturea, which thme minea rive eztraordmary fadlitiea for 
oarryin^ on ; not even on theae manufiKJturee, but on the eztended commerce 
•od navigatioin, which are neoewaiy to provide the materiab to draw them forth 
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tìie Ghronomeliera entrnsted to hÌB care to diffierent temperatures ; and 
bj such meaziB, he states, >that he is able to famiBh the masters who 
take them to sea wìth the ratea which those dironometers will takei 
np in thoTariouB latitudes through which the ship which carries them 
may have to pass. Gapt. Fitzroy, B.N., wìshed to wani iU cap- 
taiiis of ships against the risk of taJdng their chnmometeni on shoi^^ 
and then on board again, after having been rated. Batìng them 
* under proper supervisiòn on board by iSie dropping of time-baUs, he 
considered much to be preferred. He also gave a warning that cap- 
tains should not, particuhtrly after being long at sea, trust too im- 
pUdtly to the performanoe of single chronometeni without properly 
chedung that performance firom tùne to time ; as hd> knew that ratea 
however aocurately determined on shore, varied on loi^ Yoyages.— 
Fot Mr. Hartnup's paper, see the AthentBìim, 2Ìo. 1407. 

BOTAL GBBBininOH OBSS&VATOBY. 

Thb Annnal Visitation of the Boyal Obserratory took place on 
Saturday, June 8, when the Board of Visitors jnspected this natìonal 
establishment. The Astronomer Boyal, in his Beport^ stated that he 
trusted to be able to announce, at a very early date, the conclasion of 
'the yeiy important operation of determining the longitude dìfference 
between the observatories of Greenwich and Paris. 

In his last Beport, Mr. Airy alluded to the erection of a time signal 
ball at Deal, to be droimed every day by a galvanic cmrent from the 
Boyal Observatory. The ball has now been erected by Messrs. 
Maudslay & Field, and the galyanic connexion with the Observatory, 
thnpugh the telegraph wires of the South-Eastem Bailway, is perfect. 
The automatic chai^;es of wire Communications are so arranged that, 
when the ball at Deal has dropped to its lowest point, it sends a 
signal to Greenwich to aoquaint Mr. Airy, not with the time of the 
b^inning of its fall (which cannot be in error), but with the fact that 
it really has fallen. The ball has seyeral times been dropped experi* 
mentally with perfect success, and some small officiai and subsidiaiy 
arrangements alone are wanting for bringing it into Constant use. 

firam the remotest oomera of the earth, and to send them back with speed, safeij, 
and eoonomy, in another fonn and combÙMtàon, often to the very spots firam 
whioh they were derived;— in a word, dependent for the full development of its 
a^oultore, its minins indnstry, its manofaotures and its commerce, apon the 
widest extension and the fìdlest oultìvation of Ghemìstry, of Naturai Histoiy. of 
Hmeralogy, of Geoloey, of Astronomy, of Heteordogy and Meohanìcs. What 
did the State do for these things ? Why, absolutely nothing. There was for a 
time a Board of Longitade, which, instead of enlargìng and improving, it 
aboliibed ; a Board of Affriculture, which it dropped ; a Sdiool of iTaval Jùxità» 
tectore, which, at the bidding of a narrow economy, and at the instanoe of prao- 
tknl men, it abolished when uie fruite were ripening ; a School of If aval Instruo- 
tion, at Portsmouth, whioh it dropped. Here and there stili survives a grant 
from the bounty of an individuid monarch, grudgingly adopted by the State,— of 
10{. for a Professor of Naturai Philoeophy at Aberdeen, or 60 guineas for a similar 
Pjrofessor at St. Andrew's, or 1602. to one at Glasgow, or 201. to one at Edinburgh, 
and. more recenti^, grants of 1002. a year each to four or five Profeesors in eaoh 
of we old UniTersities of Bngluid. This is, as far as I oan dìBcover, ali that the 
macnifioent State of Britain did, untìi recently, for that Science on whidi her 
wedth, — and if her wealth, her power, — and if her power, her very existenoe,— 
ht dependent." 
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No Btep has yet been taken fbr the galyanìc determination of the 
longitude of the Oxford Observatory, bui the necessaiy preparations 
wìthin that building are now complete. 

The normal clock, wìth ita small adjustiiig apparatus, has been in 
Constant use. It drops the Greenwich ball and the Strand ball ; it 
sends daily signals along several railways, and it maintains in sympa- 
thetic movements yarìous docks by galvanic currents. Among other 
docks thus moved, one is in the cfaronometer-room, one at the Obser» 
vatory entrance gate, and one at the South-Eastem Bailway offices, 
London- bridge. 

The barrel apparatus for the American method of transita, has been 
practically brought into use, not, however, as Mr. Airy states, with- 
out having met wìth a succession of difficulties which happily bave 
been overcome. Stili Mr. Airy considers the apparatus troublesome, 
oonsuming much time in the galvanic preparations, and other details. 
But its high astronomical merits of general accuracy render the 
method veiy far superior to the fonner mode of observing by the eye 
and ear. 

The beautiful system of registerìng magnetical and meteorological 
changes by means of photography, continues to be employed, and 
efforts bave been made to multiply copies of the Photographic Regis- 
ters. After many experiments, it was found that, by the agency of 
sunlight upon the back of an originai photograph, whose face was 
piessed closely, by means of a glass piate, upon proper photographic 
paper below, there would be no difficulty in preparìng negative and 
inverted secondaries, and, from them, positive tertiaries. Thua, be- 
yond the trouble which the process involves, Mr. Airy anticipates 
that it will be easy to multiply copies to any extent which may be 

desired. 

The changes among the Observatory instmments bave been so 
trìfling during the past year as not to require definite notìce. A fire- 
proof room, for the preservation of valuable documents will shortly 
be constructed, a simi having been granted by the Admiralty for 
that purpose. 

Under the head of '^General Bemarks,'' the Astronomer Boyal 
thus condudes bis Beport: — • 

The past year has, on the whole, been felt as a laborioos one. This has tariaea. 
fr om a cuxnulation or several perf ectly distinct caoses . The order of oar prìntmg 
has been dìsturbed, and thisbas produoed great disarrangement of ali oor ordìnaiy 
dailj work. The establishment of our galvanic sjrstem, and its application to 
American transits, to pnbHo time-signais, and more especially to the longìtnde- 
determination, has oaused to the establishment in general, and to mj^elf in 
particular, a great consomption of time. The preparation of the Observatory 
Begulatìons, and of the descrìption oi the TranBit-Oirde, and the dosing of the 
business of the Standard Commission, bave reqoired a great amoant of writing 
which could be entrusted to no one but myself. I maj oonfidently hope that in 
the next following years several of these oanses will not be in action. Stili I am 
impressed with the feeliiu^ that the strength of our establishment is now loaded 
to the utmost that it can Bear. A brief revicw of the progress of the science of 
Astronomy and of the arts related to it will show that tlus must be ezpeoted. The 
number or known planets has been largely increased : and I cannot think that in 
this National Observatory the neglect of any one of thebodies of the Solar System 
is permissible. The American method of transita adda to our labours; but it 
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mpean likely to contribate to «ccnracy, and it wi]l give £Mn]itÌM for the reoord 
oz the observationa made at other Obserratories, upon onr regìsterìn^-barrela ; 
and ìf these advantages are established bj experìence, the method must be main- 
taìned. The public dìssemination of accurate tìme brìngs some trouble ; but ìt is 
autilitarian application of thepowersof the Obserratory so important that it must 
be oontinued. The galvanic determination of difference of longitude brìngs with 
it a mass of work in negotiations, in preparations, and in calculations ; but it 
produoes results of such unimpeachable ezcellence, and of such yalueto astronomj 
and geodesT, that it must in anywise be preserved as part of our system. Time 
is consumea in experiments for tne improvement of our photographic process, and 
in measures for the multiplication of copies ; but these are worthy objects of 
attentton, which it would be wrong to neglect. Ali these are additions to the 
labours of the Obserratory as they existeda few years ago, unbalsAced by any 
oorresponding subtraotion. — Atheiuettm, No. 1389. 

PHOTOGRAFHS OF THE MOON AISTD OF THE SUN. 

Thebe has been read to the Brìtish Association, a paper " On 
Photograpbs of the Moon, and of the Sun^" of which the foUowing is 
an abstract : — 

** It is well known that the early attempta of astronomen to obtain photo- 
graphic representations of liie moon were rewarded with no success. Signor 
fondini had indeed obtaìned photographic imaeoa of the nebuJa and sword of 
Orion ; and these are stated to bave been of such singular beauty and precision, 
that each star, each fllmy nebulous streak, faithfully depicted its own positìon. 
Dr. Bobinson, of Armagh, was led, by the report of these experiments, to endea- 
vour to procure a daeuerreotTpe impression of the moon's sur&ce. A portion of 
the disc, as he stated at the Meeting of the Brìtish Association at Cork, in 1843, 
was brought within the image of a powerftd reflecting telescope, at which tìme the 
crater of Copemicus was in actiye operation, and gìving out a most intense lieht. 
This brilliant image was thrown upon a daguerreotype piate which was placed in 
the focus of the reflector, and left exposed to its action for twenty minutes. 
Although a good impression-of a building oould beprooured, upon plates fdmìlarly 
prepared, in a minute, yet this prolonsed ezposure to this light prodnced no im- 
pression. The ei^rìment by Ur. Bobinson was supposed to prove, in the first 
place, that lunar light will not act upon ioduret of Silver, and in the nezt place, that 
it is not oombined with that chemically active prìnciple, which is termed^by Hunt, 
Bner^a; and which exists in the rays of the remote staars which form the nebula 
of Onon's sword and Andromeda, and as I may state from experiments in Dr. 
Lee's Obserratory and my own, in the rays of a Lyrae also. These conclusions, 
however, were too hastìly arrìved at, for it can now be proved that Dr. Bobin- 
Bon's failure arose not from the eiitire absence of ohemical action in the moon's 
rays, but from bis usine a preparation of Silver in which the equilibrìum was not 
smficiently unstable to be overcome by so weak a force. 

More sensitive preparatìons bave aflbrded other and satisfactory results. Mr. 
Whipple ezhibited, in the United States* department of the Exhibition in 1861, 
a daguerreotype of the moon, which received ttie highest commendation, as being 
one of the most satisfaotory attempts that had been made to realize, by a photo- 
graphic process, the telescopio appearance of a heavenly body ; and thus to oom- 
mence a new era in astronomical representatìon. Two daeuerreotypes of the 
moon, an originai and a copy, Ulustrated thÌA paper. The Tainter picture, i)ro- 
duoed by the moon herself, in the focus of Bond's refractor, was taken in America. 
It possesses a very remarkable but latent sharpness, which, however, is so 
Bcarcely visible to the eye, that to ascribe to it this character may almost 
provoke a smile. The proof of its haring such a property is furmshed by the 
Beautiful copy of it of the same siae, whioh my friend, tue Éoyal Astronomer for 
Edinburgh, ootained by throwin|f strong sunlight upon the moon's daguerreo- 
type picture of herself, and obtaining a reverse solar impression of it in a common 
camera, the oonjugate foci being equal. The tones of grey and yellow which 
mark tìie action of the moon, become, when handled by the sun, fine contrasts of 
Uack and white. The mountain chain round the portion of the Mare Imbrium, 
18 finely given in the copy, thongh it almost reqmres a stretch of the mind's eye 
to discover some of the «ìetails in the originai. The well-known ray of light from 
Menelaus poasing through the centro of the Mare Serenitatia, ia another point of 
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fltrDdng eontrast in the two pictnres, aa well as the ontline of the shadowB in 
several of the cratere. It le said that Lord Rosse was much interested wìth tMs 
haj^py experìment bj Professor Piazzi Smyth, as it tended to soWe a question 
which haa often occurred to him respecting the probable beneficiai use of pene- 
trotìng snnlight under such ciroumstances, and in this point of view, it ia wdl 
worth^ of being reoorded. Two Calotype examples of selenographj form addi- 
tional illustrations of this paper. The small moon fastened on a corner of the 
larger picture, was taken oy Mr. Henry Follock with a doublé oombination of 
riiort focus, and in lese than a seoond. The brìght point of Tycho, though on so 
email a seiJe, is well marked on the top of this minute Calotype, and the seas, to 
which I bave already referred, gpve their more sombre reflection at the bottom. 
This is ohiefly of interest as showing the decided energy of a power which in former 
years was supposed to be absent. 

The more important drawing is a Iftrge positive picture of the full moon» 
nearly nine inches in diameter, and theretore on a scale of 250 miles to the inch, 
of wmch the negative was taken, on the 6th of September, in the focus of the 
" Craig telescope," atWandsworth, whose diameter is 24 inches and focal lén^^ 
77 feet ; and when I state that it is the first attempt, it will be received, notwith- 
Btanding certain imperfections of manipulation, which are not concealed by arti- 
ficial tinting, as a step in the ri^ht direction. Ali the more important features 
of the moon's surface will be discovered bv those who are faimliar with their 
telescopio appearance, and the portion of the eastem hemisphere admits of 
interesting comparison with the sun's daguerreotype copy already described. 
We find in both, and with almoet equal distinctness, the Mare Crisium with the 
bright surrounding country which separates it from the Mare Foecunditatis and 
Mare Tranqnillitatis to the south and west, — ^the Crater Menelaus with the raj 
already spoken of, — the semi-circular ridge round the Mare Imbrium, and the 
nnreflective crater, Plato, at its north-west eztremity. On the western side, we 
have the brìght Aj*istarohu8, Kepler, Copemious, and lycho, with the streams 
of moltenlavaextending over the southern hemisphere: butowing tothephase 
of filli moon, the craters and monntaina are not relieved by shadows. The tìme 
of exposure of the collòdion negative was thirty-five seconds ; but it is evident 
that Tycho and the brighter portions are overworked. In the absence also of an 
equatorial mounting, perfect steadiness conld not in tìie first instuice be secured. 
Mr. 6ravatt appli^ a miorometer screw to the eye end of the télesoope, and 
tumed it with 'a winch handle, and when the moon was on liie meridìan tnis waa 
almost tantamount to an equatorial motion for the space of thirty-five seconds. 
A fine wire stretched across an aperture in a slip of wood was placed dose bdbind 
a negative when in the focus of the telescope, and Mr. Oravatt found that bj 
hunmùn^ a tune he oould tum the handle of the miorometer so steadilv as to 
keep Anstarchns oontinually bisected. Mr. Front, who prepared the collòdion 
surface, unfortunately counted the seconds too loudlj for " the man at the wheel/' 
and hence arose a little cause of unsteadiness, which was afterwards prevented 
by my attending to the time of exposure instead of Mr. Prout. Collòdion pic- 
tnres of the moon, as well defined as her image on the ground glass, and taiken 
fhrough ali her phases, would leave scaroely anythin^ to be desired, in conse- 
quence of the magnifying power of the object-glass itself ; and future experi- 
ments will be directed by Mr. Craig into this channel. On the night of the llth 
of September, we renewed our attempt when the moon was in a more picturesqne 
position ; but an nndetected source of error, and the inoreasing density of the 
log, when the moon was on the meridìan, prevented us firom procuring a success- 
fm negative. Moreover, the trae photogenio focus has not yet been obtained 
ìyy means of sulphate of quinine. I mar state, however, that the division in 
Satum's ring, the slate-coloured ring, and the inner satellites, were well brought 
out with my solid eje-piece, under a power of 900; and a and e Lyre, witJi 
their minute compamons, were also weU exhibited. In fact, the present superiori^ 
of the télesoope, though confessedly admitting of iinprovement in figure, consista 
in its command over the faintest points of lìght. That so large w object-glass, 
worked at amechanical disadvantage by band, and not machine polished, shomd do 
so much in its first offer to the stara, is far firom discreditable to those who calca- 
lated and ground the curves ; and the errore which are now known and estimated, 
wHl he corrected by re-workmg the surfaces on the pian adopted by Lord Rosse 
and Mr. Lassell. On the 12th, the morning following, I endeavoured, with Mr. 
Oravatt at bis proper post, to take the sun on the merìdian, and on the same 
scale ae the moon; amd i saoceeded by an instantaneoos operatùm in ezbibiting^ 
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in the negatÌTe, the pecnliar mottled character of the snrface whìch is nsnallj 
brought out by high magnifying power. Dr. Diamond, who printed the positiye 
of the moon, round the sun piotare, howeyer, rather overdone for trqjijaerring. 
It will be neoessary, therefore, either to use collodionand nitrate of Silver simply, 
without anj or but little sensitive solution, or else to pass the sun's rays through 
Bome eoloured glass, which will partially retard their energy. A series of pictures 
of the spots on the san, as well às of the general surface, may then be success- 
fnlly obtained ; and hence it ìs not too mucn to anticipate some accession to our 
knowledge of the physical character of both our great luminaries by me^ns of 
tMs gigantio telescope, which Dr. Diamond enables me to exhibit photographic- 
ally to the Section. — Athenedum, No. 1407. 

There bave aJso been presented to the Assooiation Communications 
from Professore Challis and Piazzi Smyth, accompanied by three large 
drawings of the Mare Orìsiam, after sunrise on that part of the lunar 
surface, at mid-day on the same, and before sunset, executed by 
Professor Smy th ; and by Diagrams of Plato and the regìons around 
it, by Professor Challis. In conmienting on the results of the labours 
of the Committee during the past year, Professor Phillips drew 
attention to the methods employed by Professor Smyth and Professor 
Challis, which combined instrumentai measures, eye sketches, and 
finished designs; and presented the various aspects of the lunar 
surface, depending on the angle of illumination, which had been ez- 
pressly indicated by the Committee. He remarked on the con- 
tinuaUy growing exactness with which the telescope was applied to 
the delineation of the lunar scenery, which, to inferior instruments 
appearing smooth and even, revealed ìtself to more powerful scrutiny 
as altogether uneven, mostly rugged land, deeply cut bychasms, and 
Boaring into angular pinnacles. The so-called seas, under thìs 
scrutiny, appear destitute of water; and their surface, under low 
angles of incident light, becomes roughened with little points and 
minute craters, or uudulated by long winding ridges of veiy smaJl 
elevation, * comparable to the gravel ridges of Ixeland and Scan> 
dinavia. On the question thus and in other ways raised for dia- 
cussion, whether the moon, now devoid of water on the face she 
presente to us, contains traces of ancient watery movement. Pro- 
fessor Phillips called attaition to the numerous straight rifts and 
winding "Billen,'* as the Grermans cali them, which, to dear 
telescopes only, reveal themselves in many tracts of the lunar land. 
And tuming to Gassendi, the mountain which, in connexion with 
Mare Humorum, had been allotted to himself for bis survey, ,he 
descrìbed its long endrcling wall, broken through towards Mare 
Humorum, duplicate in one part, crossed by three ^idep narrow 
clefts in another, and partly interrupted by a great ovai crateriform 
appendage, which is broken down or deficient on the side against the 
great crater of Gkissendi. Here, oonoentrating to, or diverging from^ 
the smaller crateriform appendage, are seen, but only with good 
instruments, many branching ridges and hollows, whose stems are 
towards the small crater, and whose extremities reach toWards the 
mountains in the middle of Gassendi. If these are branching 
tracts of volcanic matter poured out from the smaller crater, tbeìr 
siepe will be from it ; if they be due to alluvial. action, their slope 
will be towards it ; and thìs is a test which perhaps can be accu- 

L 2 



164 TEAB-BOOK OF FACTS. 

rately applied in this situation, by carefiilly delìneating the shadows 
which fall in moming and evening from the lofty walls of the ,crater. 
The Report contained also references to the progress made by the 
Committee and the Liverpool Photographic Society in obtaining 
light-pictures of the moon. 

Mr. Na8m3rth, on the question of ancient traces of water in the 
moon, maintained the negative, and expressed his conviction that ali 
the appearances sometimeB relied on for the affirmative were expli- 
cable by consideration of the peculiar character of the old volcanic 
operations on the moon. 

METBOBOL06IOAL PH0T00RAPH8. 

SoMJi beautiful Photographic Drawings of Snow and Crystals, seen 
in January, 1854, and drawn by Mrs. Glaisher, bave been presented 
to the British Association, and explained by Dr. Lee. This collectiony 
including between twenty and thirty varieties, was the result of a 
moming's observation, on January the Ist, 1854, when snow fell in 
slight and gently-driftìng showers. 

Dt. Lee also exhibited some beautifuUy accurate photographs, 
by Mrs. Glaisher, of the standard barometers, thermometers, wet 
and dry bulb, and other meteorological instruments, with their 
stands and arrangements, as used and recommended by the British 
Meteorological Society. The standard barometers are those made by 
Mr. Barrow, of Oxendon-street, London; and the several thermo- 
meters and their stands by Messrs. Negrotti and Zambra, as is also 
the rain-gauge oonstructed by Mr. Glaisher, F.K.S. 

NEW ZNSTBUMENTS. 

Pbofessob Bebnabd has exhibited to the British Association his 
New Barometer, his Universal Photometer, and New Befractometer. 
The latter instrument is founded on the principio of passing a ray 
through a medium bounded by two parallel surfaces, and may be 
called the Befractometer of separation (^éfractometère de trantpori), 
When a ray passes through such surfaces^ if it be incident perpen> 
dicularly, it emerges in the same course. If it be incident obliquely, 
its emergent course is parallel to that of its incidence. Neuter rela- 
tions which connect the perpendicular distance between the incident 
and emergent rays — ^the angle of incidence — ^the- thickness of the 
medium or distance between the surface bounding it — the index of 
refraction is shown — the first two can beobserved, tiie third measured, 
and then the fourth, which is what we seek, is a matter of simple 
cidculation. Dr. WheweU expressed the pleasure he experienced at 
seeing these very beautiful instruments ; and was particularly 
struck with the clear proof arrived at by Professor Bernard, that the 
light of the several parts of the solar spectrum was simple, and not 
compounded light ; and that thus Uie view, which had been some years 
since propounded, and which was stili entertained by some, that the 
spectrum obtained by the prism was composed of sevefal super- 
imposed spectra^ is proved to be unfounded^ and must be abandoned. 
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NEW PHOTOMETEB. 

Mb. Babiket has described to the British Assocìation a Photo- 
meter^ consìnting of a tube, at one end of which was a Nichors Prism^ 
through which the light to be valued is admitted, the radient or 
flource of the lìght being placed at a measui*ed distance. As ìt passes 
along the tube, the light encounters a bundle of glass plates, through 
whidi, as it passes, it is polarized by refraction. li then passes on, 
and is received at the eye-pieces ; auother tube, fumished also at ìts 
extremity with a Nichol's prìsm, enters the side of the first tube 
at such a place and at such an angle as that light admitted from a 
standard source at a fìxed distance is reflected to the eye-piece by the 
same bundle of parallel glass plates, through which the foimer lìght 
is refracted. By tuming the Nichol's prisms, exact complementary 
colours can be had from each source ; and where the ìmages of obloBg 
slits, through which the lìght passes, are made to cross at the eye- 
piece, the crossed part will be free from either colour when the light 
to be tried is at exactly the distance which gives the same intensity 
to the light which enters the instrument as that which comes from 
the standard. A comparison of the squares of these distances gives 
the intensity of the light to be valued, in the usuai and well-known 
method. 

STEBEOSCOPIC PHENOMENA. 

M. Dove has drawn the attention of the British Assocìation to this 
subject, chiefly in consequence of Sir David Brewster having denied at 
the Belfast Meeting the soundness of the explanatìon which the author 
had given of the cause of the appearance of those bodies which exhi- 
bited the metallic lustre. This, he considered, to arìse from the 
Buperficial layers of particles being highly, though stili imperfectly, 
transparent, and permitting the inferior layers to be seen through 
them. This effect we see produced when many watch-glasses are 
laid in a heap, or when a piate of transparent mica or tale being 
heated red hot is thus separated into multitudes of thin layers, each 
of which, of inconceivable thìnness, is found to be highly transparent, 
while the entire piate assumes the lustre of a piate of sìlver. This 
explanatìon receives a very striking confìrmation from the Stereo- 
scopie Phenoinena which he now drew attention to. He then pre- 
sented and described a very simple and portable modìfìcation of the 
stereoscope, consisting of two lenticular prìsms mounted in a frame 
like a doublé eye-glass. Upon examìning with this two diagrams 
drawn one for the right, the other for the left eye, with lines suited 
to give the idea, when viewed together, of a pyramìd, cube, cone, 
or other mathematica! solid, but the lines on one drawn on a white 
ground, the other on a dark or coloured ground, on viewing them 
together the solid appeared with the metallic lustre. The author 
termed it "Glance." This, he conceived, demonstrated his originai 
idea to be correct. 

DfPBESSIONS ON THE BETIKA. 

The Eev. Dr. Scoresby, in a paper read to the British Assocìation, 
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'* On Pìctorìal and Photochromatic Impressions on the Hetina of the 
Human Eye," has explained with much mmuteness, accuracy of 
detail, and skill in the arrangement, the vaxying phenomena which 
presented themselves to him after gazing intently for some time at 
brìght luminous or strongly illuminated objects — as the sun, the 
moon, a red, or orango, or yellow wafer — on a strongly- conirasted 
ground, or a dài^ object seen in a brìght field. TJpon removing the 
eyes from the object, the author explained the early appearance of 
the picture or imago which had been thus impressed on the retina^ 
or, as he expressed it, " photographed upon the retina," with the 
series of photochromatic changes which thìs picture underwent while 
it stili retained its general form and most strongly- marked features. 
Also, how these pictures, when they had almost faded away, could at 
pleasure, and for a considerable time, he renewed by rapidly opening 
and shutting the eyes. The entire serìes of phenomena would be 
more than our space would permit us to describe in detail, as given 
by the author ; but they merìt some permanent record of them being 
published. Indeed, from our own experience, we can affirm that* 
they vary in their general character in different individuai ; and even 
the same individuai finds them different, especially as to the succeed- 
ing series of photochromatic changes at different periods of life. 
Some very sui*prìsing ezamples bave come within our own ex- 
perience. — Athenceum,'No, 1408. 

THE TELESCOPE. 

Mr. C. Varlet has read to the British Association a paper " On 
Naturai Occurrences that impair the Vision of good Telescopes," by 
Mr. C. Varley. 1. Everything moving on the earth causes vibra- 
tions ; the result is tremors, too fine to be known till high magnify- 
ing proved their existence, and the very best braced stands would 
convey them to the telescope. He stated this fact : — On placing his 
ear dose to the ground on Bromley Common he heard, first, a heavy 
waggon about a mìle off; second, aone-horse cart; third, a btage 
coach in Bromley two miles off: their differing distances and approach 
were indicated. These he afterwards met in reverse order from their 
differing speed. This proved tremors which would affect high 
powers, and from the number of greater causes than these he infeired 
the earth's surface to be rarely or never iree from such. He showed 
two means of insulation so as to avoid them. First, cushions of wool 
or thick india rubber under the three feet. Second, supporting the 
telescope by pulley-block (which has been done for Newtonians with 
success), such blocks and ropes being quite incapable of receiving or 
transmitting vibrations or tremors, and were therefore the most 
perfect insulators. The high northem support of pelar axes received 
tremors from the earth and enlarged them upwards, but heavy top 
bars leaning against them might be made real discords or dampers. 
2. The ever-varying densi ty of the air from vapour, temperature, 
pressure, and currents. 3. Sounds of ali sorts, percussions, ^inds, 
and the sea roarìng, causing continuai vibrations even to the telescope 
of dense and rare altemations; ali which disturbed the passage of 
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Ughi and made the stara twìnkle into a much larger dìameter than 
they were known to possess, and this twinkling affected ali features 
equally amali, ^nd would ultimately limit ìbe definition of high 
powei-s, if we did not remove as much as possible above ali fogs and 
such Uke inteiferences, and also sounds. From his own observations 
600 feet high began rapidly to escape from them, and to afford much 
dearer vision through the atmosphere. — At?ienceum>, No. 1408. 

K£W FBOCESS FOB TEI MANUFACTUIÌB OF GLASS FOB OFTIOAL 

PUBFOSES. 

In the present state of this Manufacture, the mass of glasa 
having been brought to a state of fusion in the crucible or pot, it 
is simply stivi'ed to render the material homogeneous, and to free 
it from the air wbich it contains. This doublé result is, however, 
yery rarely attained, and the operations of stirring, as it is now 
perfoimed, gi.ves rìse to the formation of numerous striaB, which 
render the larger part of the glass unfit for the making of the 
lenses. Henue anses the difficulty of obtaining object glasses of 
largo d'jnensions. M. de Peyronny believes he has found the 
solution oi this difficulty : that is, the means of manufacturing glass 
free from defects, by communìcating to the pot which contains the 
material in fusion a rather rapid rotary motion about a centrai 
yertical axis ; the centrifugai force would bave the effect» according 
to him, of coUecting ali the air-bubbles towards the centre of the 
vitreous mass; wbile the stri» produced by the stirring would in 
great part disappear, and those which would remain would be 
drcular and but slightly injurious, if care be taken to make the 
axis of the primitive mass the axis of the lens. — Comptea Rendìu, 



THE MODEBN OOMPOUim MIOBOSCÒFE. 

Mb. Chables Bbooke, M.A., F.E.S., has read to the Royal 
Instibution a paper *' On the Condtruction and Uses of the Modem 
Compound Microscope." He said, so little is generally known of 
the management of compound microscopes that many persona who 
possess really good instruments are unable to use them properly ; 
it was therefore very desirable that the principles of theìr construction 
should be understood. To commence aò initio, Mr. Brooke explained 
the principles of the reflection and refraction of the rays of light, 
which he Ùlustrated by moveable diagrams ; and he also illustrated the 
mode by which the refraction of the rays of light by a oonvex lena 
oauses objects to appear magnified. In the oonatruction of micro- 
scopes, great difficiiìty is experienced in overooming what is termed 
the spherical aberrations of the rays of light, and the production of 
the prismatic colours caused by the dispersion of the rays. The 
colourìng of the images is prevented by the achromatic lens ; and 
to overcome the difficulty of spherical aberratlon, the object-glass ia 
so constructed as to neutralize the positive and negative rays of 
which spherical aberration consista. The angle of aperture of a 
lens was explained by Mr. Brooke at some length ; and he showed 
the peculiar advautages of having a large angle of aperture as dia- 
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tinguished froxn a mere increase of light. There were on the table 
two microscopes of the Bame constniction^ having the same object 
in the field of view, the only difference in ìbe two instruments being 
that in one the angle of aperture was greater. This difference was, 
however, sufficient to make the object appear much more distinct in 
on^ instrument than m the other. In testing the quality of micro- 
scopes, it is usuai to employ test objects, which from the delicacy 
of iheìr structure are difilcult to be dlstinguished, ezcepting by good 
instruments well adjusted. Mr. Brooke explained the nature of a 
test object of this kind, which he had under view. It con- 
sisted of a very minute and transparent silicious shell, the internai 
structure of ^hich was discemible only by difference of thickness, 
and the different shades of light were not distinguishable ezcepting 
by instruments having object glasses of largo angles of aperture. 
The illumination of the object is an important eonsideration in the 
use of a microscope, and this point, Mr. Brooke said, is not 
sufficiently attended to. AH the rays of light ought to be oonveyed 
to a focus on the object, and thence diverge from it in ali directions. 
Nothing forms a better condenser of light than a white cloud oppo- 
site the sim ; and the object of the microscope-maker, in the arrange- 
ments for illuminating the objects, ought to be to imitate ti^ 
naturai reflector. A white disc, composed of plaster of Paris, is 
generally employed for that purpose, from which disc the rays are 
reflected on to the object. Mr. Brooke said that the method 
frequently adopted, of using a mirror to reflect the rays upwards 
through Óie object, is very bad, since it tends to confuse the vision 
and prevent a good definition, by producing a giare of light, which 
ought to be particularly avoided. As an exemplification of the 
bad effects of a giare of light, Mr. Brooke exhibited a screen, con- 
sisting half of dark ganze and half of white gauze ; through the 
former, or darker portion, objects were distinctly visible, but liie 
giare of the white gauze prevented anything from being seen through 
it. On the lecture- table there was a magnificent collection of micro- 
scopes by the best makers ; but Mr. Brooke said that, though Boss 
and Powell were highly celebrated, it was impossible to givo pre- 
ference to any one among the many excellent makers of such 
instruments. — Momi/ng Chronide. 

Mr. Brooke has also communicated to the Britìsh Association, 
'* An easy Method of making Thin Glass Cells for mounting Micro- 
scopie Objects in Fluid." The durability of thin glass ceUs, com- 
paE^d with cells consisting of a ring of coment or vamish laid on 
the slide by a brush, is well known to microscopists ; but they bave 
been hitherto somewhat difficult of construction, and therefore 
expensive. The proposed mode of making them consists in clamp- 
ing the piece of thin glass between two pieces of gun-metal, having 
each a cylindrical hole. The pieces are clamped by two screws, the 
holes being kept concentric by two steadying-pins. One of the 
opposed siufaces is ground very fiat, and the other has a narrow 
raiised rim, about 0*1 inch wide, covered with very thin leather 
sarrounding the whole, to insure a firm and uniform pressure round 
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the intended aperture. After scratchìng round both sides of the 
glass reveaJed by the holes with a wrìting diamond, the circular 
piece may be pushed out without any risk of cracking the remainder 
of the glass. 

Mr. W. S. GiUett, M.A., has communicated to the Boyal Society 
a paper, " On a new and more correct method of determining the 
Angle of Aperture of Microscopie Object-glasses." The very largo 
apertures of the mor^ recent microscopie object-glasses drew l£e 
author's attention some timo since to the importance of testing the 
accuracy of the method employed to determine this amount. With 
this object in view, he began with the consideration that the centrai 
pendi was alone to be regarded, and that the marginai rays of this 
were the trae limits of the angle of aperture, and that consequently 
the rays of ali oblique pencils were to be excluded, as these might 
cross at a point not coìncident with the principal focus, and being 
measured separately, might form an angle (apparently of aperture) 
not coinciding of course with the true one, although, perhàps, not 
differìng £rom it in amount. A short description of the usuai method 
of measurìng these angles wiU suffioe to show what claim it has to 
oonfidence in these respects. The microscope, with the object-glass 
to be examined, and an ordinary eye-piece is used as a telescope, and 
a light placed at some distance ìs commonly made an object to 
define the limit of the field of view, the imago of which is formed 
near the back surface of the posterior combination, and the different 
light of this imago as run through the eye-piece is the indication that 
a pencU of light is admitted, whether centrai or oblique. Some- 
times, by an additional glass, the eye-piece is made an evicting one 
capable of brìnging the imago into focus. This adds much to the 
oon-venienceof the method. Thus, the conditions of the microscopie 
object-glass are reversed, the principal focus being transferred from 
the front to the back, and the rays estimated are those of the ex- 
tremo oblique pencils, which may or may not pass through tìie point 
of the principal focus of the glass when used for the microscope. 
The author was led to adopt this new method by a beautiful expe- 
rìment made by Professor Faraday some timo ago at the Boyal 
Institution, of the efifect of giare produced by placing a piece of 
white muslin, blackened in parts, before a white paper, printed in 
largo letters. With the white muslìn in front the letters were 
scaroely visible^ while through the blacked parts they resumed their 
naturai appearanoe. 

Professor Kelland has had executed in Paris some extraordinary 
Microscopie Wrìting. On a spot no larger than the head of a small 
pin^ the Professor shows, by means of powerful microscopes, several 
specimens of dìstinct and beautiful wrìting — one of them containing 
the whole of the Lord's Prayer executed within this minute compass. 
In reference to this, two remarkable facts in Layard's last work on 
Nineveh show that the national records of Assyrìa were wrìtten on 
square brìcks, in characters so small as to be scarcely legible without 
a mìcrosoope ; and that, in fact, a microscope was also actually 
found in the ruins. Sir John Herschel has sinoe suggested that our 
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own national reoords might he daguerreotyped «nd muliiplìed for 
preservation on a minute scale, perusible only bj the use of the 
microscope. . 

VALOE OF THE MI0BO80OPB FOB DBTEOTIKa THE BEST KIKD8 OV 

WOOL FOB FELTINa. 

MiCROSCOFTC dìscoveries bave been made withìn the last fewyeara 
which bave led to a revelation of much of €be mystery of Felting. 
Examined through a powerful microscope, the short fibres eaJiibit the 
appearance df a continuous vegetable growth, &om which there are 
sprouting, and ali tendìng in one direction from the root to the otìier 
extremities, numerous leaves like calices or cupa, each terminating 
in a short point. It is easy to perceive how easily one of these 
fibres will move in the direction from root to point; while its retrac* 
tion must be difficult, being obstructed by the tendency of the little 
branches. In a fibre of merino wool, the number of these reversions 
• or projections amounted to 2400 in the space of one inch. In a 
fibre of Saxon wool, of acknowledged superior felting quality, there 
were 2720 senations. Southdown wool, being inferior to those 
two for felting power, only contained 2080 senations in one inch of 
fibre, while Leicester wool contained no more than 1860 in one inch ; 
and Leicester wool is known to be little adapted for felting pui'poeea. 

OBIGIN OF THE DIAMOND. 

SiB David Bbewsteb ascribes the origin of the Diamond to a 
slow decomposition of plants. He met with a dìamond which con- 
tained a globule of air, while the surrounding substance of the 
diamond had a polarìzing (doubly refracting) structure, displayed by 
four sectors of polarized light encircling the globule. He therefore 
inferred that this air-bubble had been heated, and, by expansion, 
had produced pressure on the surrounding parts of the diamond^ 
and thereby communicated to them a polarizing structure. Now, 
for this to bave happened, the diamond must bave been soft and 
susceptible of compression. . But as various circumstances contributo 
to prove tìiat this softness was the effect of neither solvents nor heal^ 
he concluded that the diamond must bave been formed, like amber, 
by the consolidation of vegetable matter, which gradually acquired 
a crystalline form by the influence of time and slow action of cor- 
puscular forces. — Pereira' a Lecturea on Polarized Lighù 

the KOH'I-NOOB DIAMOND. 

Pbofbssob Tennent has detailed to the Brìtish Association, the 
recutting of the Koh-i-noor Diamond. After dwelling awhile on the 
history of ''The Mountain of Light, " and the reasons why it was 
recut, he stated that the process had occupied thirty-eight days, that 
it was now free from any defects or fiaws, weighed nearly 123 
carats, and that its calculatod value was 83,232^. Mr. Tennant then 
entered upon an expositìon of the tricks frequently played by dis- 
honest dealers, who substitute white topazes, or even pieces of rough 
crystal, for diamonds, or who Beli to the frequentera of watering- 
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placeB pieces of glaas as aapphires. He stated that the "adamant" 
described by Pluiy was a sapphirei as was proved by its form ; and 
by the &ct that, when struck on an anvìl by a hammer, ìt would 
xnake an ìndentation in the metal A true diamond, under suoh 
drcumstances, would fly into a thousand pieces. 



DISOOVEBT OF PUBB ALUMINIUM. 

M. Dumas has oommunicated to the Paris Academy of Sciences, 
the means of ohtainmg a metal from day. The merit of the dis- 
covery is due to M. H. Sainte Claire Deville, of the Normal school 
of Paris, and is thus described by M. Dumas in the Comptes 
Hendtbs: — ** It is known that M. Wohler has obtained aluminium in 
a state of powder, by treating its chloruret by potassium. In modi* 
fying in a proper way the process of that gentleman, we may regniate 
the decomposition of the ckloruret of aluminium in such a manner as 
to produce an incandescence sufficient to cause the particles of this 
metal to agglomerate into globules. If the mass composed of 'the 
metal, and of the chloruret of sodium (it is better to employ sodium) 
be taken, and if it be heated in a porcelain crucible to a red beat, the 
excess of the chloruret of aluminium becomes dìsengaged ; and Uiere 
remains a saline mass of acid reaction, in the midst of which there 
are globules, more or less large, of perfectly pure aluminium. This 
metal is as white as silver, and is malleable and ductile in the highest 
degree. However, when it is wrought, it resists strongly, and it 
may be sypposed that its tenacity approaches that of iron. It may 
be hardened by hammering, aud the hammering restores its smooth- 
ness. Its point of fusion is but little different from the point of 
fusion of Silver. Its density is 2. 56. It may be melted and cast in 
the open air, without its sensibly oxydising. It is a good conductor 
of beat. Aluminium is completely unchangeable by dry or damp 
air ; it does not become dull, but remains brilliant by the side ot 
zinc and tin freshly cut, which lose their brilhancy. It is insensible 
to the action of sulphuretted hydrogen. Gold water does not affect 
it ; boiling water does not tamish it. Nitric acid, whetber weak 
or concentrated, and weak sulphuric acid, employed cold, do not act 
upon it. Its veritable dissolvent is chlorohydric acid ; it then dis- 
engages hydrogen, and a sesquichloruret of aluminium becomes 
formed. Heated to redness in gaseous chlorohydric acid, it produces 
a dry and volatile sesquichloruret of aluminium. It will be under- 
stood that a metal white and unchangeable as silver, which doifss not 
blacken in the air, which ìa fusible, ductile, and tenacious, and 
which presents the singular property of being lighter than glass, 
would be of great utility if it were possible to obtain it easily. If 
we consider, besides, that this metal exists in large proportions in 
nature, and that its ore is day, we must wish to see it become of 
common use. I bave every reason to believe that this may be the 
case ; for the chloruret of aluminium is decomposed with remarkable 
facility at a high temperature by common metals, and a reaction of 
this nature^ wluch I am experimenting at this moment on a laigei 
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scale thAn a simple experìment in a laboratorj^ wìU solre the 
questìon in a practical point of view." 

Mr. 0. M. Willich, in the Jowmal of the Society of Aris, observes^ 
upon this novelty : — "The disco very of an easy mode of procuring 
this noble metal from day, which is so abundant in the world, would 
open the way to fame and fortune for the discoverer. The accompany- 
ing simple experìment has been made by M. Chapelle, who, as soon as 
he heard of M. Deville's discovery of the pure metal aluminium, 
made the follo wing trial : — He iatroduced pulverized clay, with 
marine salt and powdered charcoaly into a common crucible, and 
heated it in a reverberatory fumace by means of coke, but he did not 
Bueceed in obtaining a white beat. After cooling, the crudble was 
broken, and in the mass a considerable quantity of small globules 
(about half a millimetre in diameter, or about l-50th of an inch,) 
were found, of the colour of silver. He did not ascertain if these 
globules were quite pure ; he, however, stsKes that they were insoluble 
in cold nitric acid, but were soluble in murìatic acid heated to 60°." 



PHENTL. 

Db. a. Williamson has communicated to the Boyal Society a 
paper, '* On some new coropounds of Phenyl." This paper contains 
a notice of some of theresults obtained in an investigation of carbolic 
acid or hydrated oxide of phenyl, conducted, under the author's 
superintendence, by Mr. Scrugham in the Analytical Laboratory of 
TTniversity College. Beferrìng to the substitution products obtained 
by Laurent from hydrate of phenyl by the action of chlorine and 
bromine, as well as to ìts combination with acìds prepared by that 
chemist in conjunction with Gerhardt, the author states that the 
substance which they conceived to be chloride of phenyl has been 
found by Mr. Scrugham to be a mixture of two compounds. As 
regards the preparation of hydrate of phenyl from the creasote of coal 
tar, it is observed that the numerous fìractional distillations by which 
it is usually isolated may be abridged by crystaUization ; for if crea- 
sote, having the boUing point between isé"" and 188° Cent, be left 
for some timo in contact with a few crystals of puro hydrate, it de- 
posits a considerable quantity of beautiful colourless needles, which 
when separated from the mother liquid, distilat 184° Cent., and con- 
dense in the neck of the retort into a soUd mass of pure hydrate of 
phenyl. When pentachlorìde of phosphorus is added to hydrate of 
phenyl, the action is at first very energetic, hydrochloric acid beLbg 
evolved, and the mixture becoming hot ; but after a time the addi- 
tion of fresh portions of pentachloride produces no perceptible 
action, unless the mìxturo be heated. Oxychìorìde of phosphorus is 
formed, as well as a neutral oily body, which is insoluble in aqueous 
potash at the common temperature, but soluble with decomposition 
in boiling. This oily compound would, from its mode of formation, 
be naturally suppose to be the chloride of phenyl, and it has been so 
considered by some distinguished chemists. It may, however, be 
separated by distillation into two perfectly definite and distinct 
bcdies^ one of whioh boils at 136° Cent.^ the other at a temperature 
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above the range of mercuiial thermometers. The fonner of these ìa 
a colourless mobile lìquid, possessing a fragrant smeli, not unlike that 
of bitter almonds. The latter is a more consistent inodorous liquid, 
which solidifies at a low temperature ìnto a mass of colourless crys- 
tals. The liquid having the boiling point of 136° is nothing else than 
the chloride of phenyl. The cry stalline body is the pìu>sphate of 
phenyl, one of the most beautiful products in organic chemistry. In 
the liquid state it is slightly yeUow by transmìtted light, and it re- 
flects the more refrangible rays with a fine opalescent appearance, 
due, no doubt, to the so-called epipolic refraction. The epipolic 
rays visible by ordinaiy daylight on and at some depth below ìts 
surface, are of a fine violet tint, differìng decidedly from the blue 
oolour exhibited by disulphate of quinine in like circumstances. The 
fiame of sulphur does not bring out this effect more strongly than the 
diffused light of the sun. — Proceedmgs of the RoycU Society, 

THE TOBBANBHILL NEW MINESAL. 

Thebe has been lately tried in the Court of Queen's Bench, before 
the Lord Ghief Justioe Campbell and a special jury, a case that had 
an important reference to the vaine of this new and now very cele- 
brated minerai. The case is titled in the full reports which bave 
been made of it, " Young v. White and others," and the parti/es to 
the action were Messrs. Young, Binney and Meldrum, manufactur« 
ing chemists near Bathgate, plaintiffs ; and Messrs. White and Co., 
gas manufacturers and manufacturing chemists, Manchester, defen- 
dante. It appears from the reports of the trial that the plaintiff, 
James Young, on being swom, deposed that he '' manufactured and 
sold at the rate of 8000 gallons a week" of the Parafiine Oil, which is 
procured from the Torbanehill new minerai. 8000 gallons a week are 
416,000 gallons a-year, aErdaccordinglyMr.Young'scounsel,Mr.Bram- 
weA, stated that his client sold (in round numbers) " 400,000 gallons 
of this oil yearly," Mr. Bramwell adding, ** at 5s. per gallon." That 
is, Mr. Young stated, while his counsel repeated the statement, that 
from the'chemical works near Bathgate which prepare the Paraffine 
oil procured from the Torbanehill minerai, there are sold of that 
valuable oil 100,0002. worth yearly, and it is to be home in mind that 
the greater portion of this very largo yearly sum is clear profit. 
Young and Co. are only one of the many parties in this country, and 
ali over the world, who order and obtain the Torbanehill minerai. 
Of what immense vaine must it then be in a commercial point of 
Tiew ! — Edinfywrgh Witneaa; Literwry Qazette, No. 1970. 



DOLOMITE. 

M. J. DuBOCHEB has obtained Dolomite artificially through the 
action of magnesia vapours. He put in a gun-barrel some anhydrous 
chloride of magnesium, and a porous carbonate of lime, the latter 
being so placed that it could be reached only by vapours from the 
former. The gun-bairel was closed, and then kept at a low red beat 
for three hours. The limestone when taken out was partly scoria- 
ceouB extemally, anfl covere(l with a mixture of chloride of caldum^ 
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and chlorìde of magnesium withìn ; it was altered mostly to a dolo- 
mite, as ascertained by analysis. — American J(mrnal of Science cmd 
Arti, No. 49. 

ABCT-IC MIVEBALS. 

SiB BoDERiOK MuBOHisoN observes : *' Judgìng from a memoìr com- 
municated by M. Lirndt of Denmark, and lateW i^ead to the Geo- 
graphical Society by Sir Walter Trevelyan, * On the minerai produce 
of the southern parta of Greenland/ we bave every reason to thìnk 
that valuajble ores of copper may be found to extend far to the north 
of the traete around Disco, where the minerale in question were ob- 
served. Judging from the few rocks submitted to my inspection by 
Captain Inglefield, and which were collected in the more northem 
parallel of 77°, I should infer, from their crystalline character, that a 
yery largo portion of this region may prove to be metalliferous, and 
that industry may there be rewarded with spoils of the land, as well 
as by catching the whales and seals of the sea." — Addresa to the Royal 
Qeographical Society. _«_«__ 

BADIANT BEAT. 

Pbofessob Bowell has oommunicated to the Britìsh Association 
bis report ** On Badiant Heat." The researches of Melloni (now no 
more) and of Knoblanch were described ; and the oonversion of the 
former to the opinion, tìiat light and radiant beat differ from each 
other only in the length of their undulations, was referred to. The 
most recent results of Knoblanch are, that certaìn bodies possess 
the power of permitting beat to radiate through them in difFerent 
quantities in difPei-ent directions. llie Professor concluded by an 
analysis of a recent paper by Professor Wm. Thomson. — Literary 
GazetU, No. 1370. 

ON MELTINO POINTS. 

Mb. B. C. Bbodib has read to the Boyal Institution a paper upon 
ibis inquiiy, limiting bis illustrations to substanoes that melt at low 
tempeiatiires ; as bis object was not to indicate the differences in the 
Melting Points of various solids, but to point out the general pheno- 
mena during the change from solidity to liquidity under the influence 
of beat. The absorption of beat, or, as it is generally considered, the 
production of cold whilst a solid is melting, is common to ali pro- 
cesses of liquefaction ; and the oontrary effect of the evolution of beat 
attenda ali the processes of solìdification. Similar effects are prò- 
duced in various degrees, whether the substance operated on be iron, 
ice, or a soluble salt. Commencing with ice, Mr. Brodie took occa- 
sion to expose a fallacy which bad been approvìngly adopted by the 
Quarterly Beview, from a recent work on naturai philosophy, relative 
to the frigorific value of Wenham Lake ice compared wiài ice pro- 
duced at only a few degrees below the freezing point. It had been 
dogmatically stated, as if in correction of a popular error, that ice 
formed in a temperature several degrees below Zero must produce a 
greater degree of oold when melting than the ice of this country ; but» 
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as Mr. Brodie observed, it would be just aJs rational to suppose that 
a stoue brought from the West Indie» must give out more heat than 
another. The temperature of the ice would undergo variation when 
brought into a diffei^nt climate as readily as a stono, and the real 
frigorifìc effect ìs only produced by change of state from a solid to a 
fluid. When this change can be eflfected rapidly, without the addi- 
tion of heat, then the temperature is reduded in a gi-eater degree, and 
the freezing eflect is increased.. When water is added to ice, there is 
no increase of cold, because the liquid solidifies at the freezing point, 
and the melting process ceases ; but the addition of alcohol, which 
cannot be frozen, occasions a rapid absorption of heat, and the tem- 
pei-atuie of the melting ice falls many degrees below the freezing 
point, as is exemplifìed by freezing water in a mixture of ice with 
alcohol. In the same manner the addition of ice to spirituous 
liquors, as in the drink called ''sheiry cobbler/' produces a greater 
degree of cold than when the same quantity of ice is added to water. 
The melting points of bodies vary materially with the conditions in 
which they have been solidified. No substance presents greater ano- 
malies in this respect than sulphur, the melting point of which varies 
as much as 10 degrees between one foi*m of crystallization and in its 
powdered state. Several expeiiments were performed to show these 
peculiarities, and also the effect of mechanical action in suddenly 
Bolidifying liquid sulphur when approaching the lowest melting point. 
Mr. Brodie said that the cause of these anomalies is as yet but imper- 
fectly undei-stood ; but he is inclined to attributo the varying melt- 
ing points of sulphur to peculiar molecular conditions in the dìfferent 
forms it assumes. The production of cold by the solution of crystal- 
line salts, was instanced as analogous to the frigorific effect of melt> 
ing, but Mr. Bi-odie did not enter into an examination of the theories 
assigned to explain the cause of the erolution and absorption of heat 
by ^ange of state. 

COLOUB OF THE OCEAK. 

The usuai tint of the Mediterranean Sea, when undisturbed by 
accidental or locai causes/is a bright and deepblue; but in the 
Adriatic a green tinge is prevalent ; in the Levant basin it borders on 
purple, while the Euxine often has the dark aspect from which it de- 
rìves its modem appellation. The clear ultramarìne tint is the most 
general, and has been immemorially noticed, although the diaphanous 
translucence of the water almost justifìes those who assert thatit has 
no colour at ali. Seamen admit of one conclusion in regard to colour 
— ^namely, that a green bue is a general indication of soundings, and 
indigo blue of profound depth. — Rear-Ad/mwal Smyih on the Medi- 
terrcmea/n, 

PBESBUBB BORNE BT ANIMAL LIFE IN FBOFOUND DEFTHS. 

The real amount of Pressure berne by Animai Life in Profound 
Depths is truly an interesting element for consideration and experi- 
ment. At 16 fSbthoms, a living creature would bave to sustain only 
about 60 pounds to the square inch; and at 60 fathoms as much as 
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180 pounds. At 100 fathoms depih the pressure would amoimt to 
285 pounds ; and at 700 fathoms the creature must bear with im- 
punity a quantity equal to 1830 pounds upon the square inch ; while 
the pressure of 1000 fathoms of superincumbent water on the same 
area considerably exceeds a ton. — Jiear-Àdmiral Smyth on the Medi- 
terranean. 

THE GBTSEBS OF ICELAND. 

Db. Stevenson Macadam has proposed to the British Assocìation 
a new theory for the mtermittent action of the Geysers of Iceland. 
It was dependent on the spheroidal form which liquids assume when 
falling on strongly heated surfaces, and requìred the supposition of a 
doublé cavity in Ùie course of the stream through the earth. A vigo- 
rous discussion ensued. The President and Mr. Forbes brought for- 
ward various objections ; and Dr. Gladstone contended that Bunsen's 
theory was everything that could be desired^ as it involved nothing 
that was hypothetical ; but Dr. Macadam stoutly maintained the ap- 
plìcability of his views to the phenomena in questiona 

ABSENIO-EATEBS OF LOWEB AUSTBIA. 

Db. Tsohudi, in a letter to the Gemette des HàpUauXj says: 
** Nearly ali the inhabitauts, particularly in the mountains adjoining 
Hungary, are in the habit of eating Arsenio. They purchase it under 
the name of hedri from travelling pedlers, who procure it from work- 
men at the glass-factorìes, from veterinaiy-surgeons, &c. The effect 
of the poison, when taken in moderate quantities, is to give a fredi* 
ness to the oomplexion, and afterwards to impart a certfun degree of 
embonpoint. But the number of deaths, in consequence of taking 
too much of the article, is by no means inconsiderable. Each ecde- 
siastic can cito examples of these deaths, though to arrive at the 
knowledge of them is not easy^ as, whether through fear of the law 
which forbids any one to keep arsenic in his possession, or through a 
consciousness of doing wrong, the arsenic-eaters conceal as much as 
possible their habit of using it ; it is only on the bed of death that 
they oonfess what they bave done. Anotìier advantage which the 
arsenic-eaters derive from the use of the poison is to bave their 
respiration fadlitated in ascending the mountains. Whenever they 
are about to set out on a long excursion, they place a little piece of 
arsenic in their mouth, and the effect produced is really marvellous, 
as they ascend the greatest heights with ease. I may add, that hear- 
ing this fact in mind, I bave administered arsenic in cases of asthma 
with success. The quantity with which the arsenic-eaters commence 
is a piece about the size of a pea. They take it in the moming 
fasting, and augment the dose insensibly. A peasant, whom I was 
well acquainted with, takes at present about four times that quantity, 
and enjoys good health. He has been indulging in the habit for forty 
years ; his father did the same before him, and his sons will probably fol- 
low the example thus offered to them. The habit of the grooms and 
coachmen at Vienna of giving arsenic to their horses is Veli known. 
They sometìmes throw a pinch of it amongst the oats, and sometimes 
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tie np a amali bit in a Hnen rag, which they attach to the bit when 
the horae ìb hamessed. The saliva diasolves the poison, and the 
borse evidently delights in it. The effect on horses of taking'it is to 
make them in high condition, with the skin smooth and shining, and 
to increase their spìrit. The carters in the mountainous countries of 
Austria are also in the habit of giving arsenic to their horses when 
about to ascend a steep road, and the efifect is really marvellous, as 
the animals go along with eztraordinary ease. It is, however, 
worthy of remark, that though arsenic may be given to a borse for 
years without any injury arìsing, if the habit is interrupted, the 
animai at once faUs off, loses its appetite, and no matter what 
quantity of food may be given it, never regains its streng^, healthy 
appearance and courage." 

ON THB CHANOES FBODUOED IK THE BLOOD BT THE ADMINISTBATION 
OF OOD-LIYBB OIL AND COOOA-NUT OIL. 

Db. Theophilus Thomfbon has found that during the adminis- 
tration of Cod-Uver Oil to phthiBicat patients their bìood grew richer 
in red corpuscles ; and he refers to a previous observation of Dr. 
Franz Simon to the same effect. The use of ahnond-oil and of 
olive-oil was not foUowed by any remediai effect ; but from Cocca- nut 
oil results were obtained aimost as decided as firom the oil of the 
Uver of the cod, and the author believes it may tum out to be a 
usefìil substituté. Ilie oil employed was a pure cocca oleine, 
obtained by pressure from crude cocoa-nut otI, as ezpressed in 
Geylon and the Malabar eoast from the Gopperah or dried cocoa-nut 
kernel, and refined by being treated with an alkali and then 
repeatedly washed with distilled water. It bums with a faint blue 
fliune, showing a comparatively small proportion of carbon, and is 
undiying. 

The analysis of the blood was conducted by Mr. Dugald Campbell. 

Tlie whole quantity abstracted having been weighed, the coagulum 

was draioed on bibulous paper for four or five hours, weighà and 

divided into two portions. One portion was weighed and then 

dried in a water-oven, to determine the water. The other was 

macerated in cold virater until it became colourless, then moderately 

dried and digested with ether and alcohol to remove fat^ and fìnally 

dried completely and weighed as fibrine. From the respective 

,weight8 of the fibrine and the dry dot that of the corpuscles ^^ui 

caJculated. The following were the results observed in seven different 

individuals affected with phthisis in different stages of advance- 

ment : — 

Bed oorpasdcB. Fibrine. 

First stam, before the use C Female 129*26 4'62 

ofcod-fiveroil . . . .tMale 116'63 13-57 

First stage, after the nae? Female 136'47 S'OO 

ofood-UyeroU . . . .tMale 141-58 4*70 

^floST^ir.**"""}»- "8-74 223 

Third stage, after the use r Male 189*96 2*31 

of ooooa-nat oil . . .(.Male 144'94 4*61 

Proeee^bings of the Rofjfol Society. 
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THE ROTAL BOCIETT. 

On St. Andrew's Bay (Nov. 30), the anniversaiy meeting of the 
Society was held ; the Eàrl of Bosse, President, in the chair. 

HÌB Lordship delivered his annusd address, in which he passed 
under review the scientific labours of the Society during the past 
year, and the progress of science generally. He adverted to the 
fiourishing financial condition of the Society, which, besides estates, 
possesses 37>000Z. in the funds. The annual grant from Govem- 
ment of 10002. enables the council to render great service to 
scientific men, by grants of money in aid of their scientific 
investigations. 

His Lordship then delivered the medaJs which had been awarded 
to the follo wing gentlemen : — 

The Copley medal was awarded to Professor J. Mtiller, of Berlin, 
for his important contributions to diflferent branches of physiology 
and comparative anatomy, and particularly for his researches on 
the embryology and structure of the Echinodermata, contained in a 
series of memoirs published in the Transactions of the Boyal 
Academy of Berlin. 

One of the Royal medals was then presented to Dr. Hooker, for 
his researches in various branches of science, especially in Botany, 
as naturalist of the Antarctic ezpedition of Sir James Koss*, and in 
an expedition to the eastem part of the Himalaya rango ; and as an 
acknowledgment of his valuable scientific investigations in the 
department of naturai history. 

The second Royal medal was awarded to Dr. Hofìnan, professor 
in the Royal College of Chemistry, for his researches in Organic 
Chemistry, published in the Transactions of the Royal Society. 

The Rumford medal was presented to Dr. Arnott for his im- 
provements in the practice of Heating and Yentilation generally, and 
particularly for the suocessfiil constnictioii of a new smoke-oon- 
suming and fael-saving fire-grate. 

The election of new council and officers then took place, and the 
foUowing nobleman was declared duly elected : — 

President — Lord Wrottesley, M.A. 

The Earl of Rosse, in retìring from the chair, which he had 
occupied for six years, thanked the Society for the honour that they 
had oonferred upon him by re-electing him annually to the offioe of 
president during that period. 

THE FREKOH ACADEHT OF SCIENOEa 

At the Annual Sitting, held in Januaiy, 1855, the following 
prizes were awarded. That for Astronomy, founded by Lalande, 
was divided amongst MM. Luther, belonging to liie observatory of 
Blik, near Dusseldorf ; March, attached to Bishop's observatory at 
London ; Hind, belonging to the same observatory ; Ferguson, 
attached to the observatory of Washington ; Hermann Goldschmidt, 
historìcal painter; and Chacomao, attached to the observatory of 
Paris ; each of these observers having disoovered a small planet in 
1854. Th9 prize of Statistics, founded by M. de Montyon, was 
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dìvided amongst three persons: M. Denamial, juge-de-paix at 
Bivesaltes (Pyrénées Orìentales), for statìstìcal tables relative to the 
courts of justice of that canton ; M. Edouard Grar, for his collection 
of facts relating to the working of the coal mines of French HaJnault 
fìx>m 1716 to 1791 ; and lastiy, the Statìstìcal CommisBion of the 
canton of Brenfeld, for the Agrìcultural Statistica of that canton 
drawn up by M. Guérin, ita secretary. The prize founded by the 
Marquise de Laplace, for the pupìl who shonld bave obtained the 
first place in leaving the Polytechnic School the preceding year, was 
gained by M. Marin. The ' prize for Experimental Physiology was 
awarded to M. Davainne, for his inquiries into tìie reproduction and 
deyelopment of MoUusca. The Cuvìer prize was given to M. MUller, 
author of an extensive work on the deyelopment of Echinodermata. 
Three prìzes were given for matters connected with Insalubrìous 
Arts : one of 2500fr. to M. Eouy, gunsmith, for substitnting potato^ 
starch for powdered charcoal in the preparation of moulda intended 
to receive smelted copper, bronze, and iron ; a second of 1500fr. to 
M. Fontenau^ inventor of a piece of mechanism oalculated to render 
less dangerons the use of percussion fowling-pieces ; and a third of 
1500fr. to M. Mabru, inventor of a pian for preserving milk with- 
out the addition of any extraneous fubstance. Several prizes were 
also awarded for improvements in Suigical Instruments and works 
on Medicai Science ; after which M. Laugier read a biographical 
notìce, composed by the late M. Arago, of Malus, famed for several 
disGOverìes in naturai philosophy. 

MEASUBING THE FOBOB OF THB SUN'B LIOHT. 

It is well known that paper prepared for photograpliy grows more 
or less black by rays of light fìdHng on it. M. Schall, a young 
painter, of Berlin, has taken advanta^e of ibis property in photo- 
graphic paper to determine the intensity of the Sun's Light. After 
more than 1500 experiments, M. Schall has succeeded in establishing 
a scale of ali the shades of black which the action of the sun producea 
on the phot(^raphic paper ; so that, by comparing the shade ob- 
tained at any given moment on a certain paper with that ìndicated on 
the scale, the exact force of the sun's light may he determined. 
Baron Alexander von Humboldt, M. de Littnow, M. Dov^ and 
M. Poggendorff, bave congratulated M. Schall on this invention, 
which will be of the highest utility, not only for scientific labours, 
but also in many operations of domestic and rural economy. — Jameson'è 
JowtwU, No. 111. 
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KLBOTRICITT AKD ITS USES. 

In a late number of the Mevue dea Deux Mondes, appeared an 
article entitled " L'Electricite Ouvrìere/' by M. Babinet^ xnember 
of the French Institute, enumeratmg the various effects abeady 
produced through the agency of Electrìcity ; whether artistic, 
scientifìc^ or industriai. The leamed writer traces his subject 
thiough ali ita phases, physiological, philosophìcal, chemical, motive 
power, lighty beat, telegraphìc, smelting, and working of ores for 
the aeparation of metals, molecular action, electro-plating, galvano- 
plastic, &c. At present, the chief and ahnost the only means 
employed in ali the various nses to which Electrìcity has been 
applied is the Yoltaic agency, which is of too troublesome and ex- 
pensive a character to admit of Electrìcity beicg more universally used 
ti^an it is, and undoubtedly would be^ were a cheaper and easier 
medium obtaìnable. 

This important desideratum is on the ève x>f consummation, by 
Mr. Shepard's Magneto-Electrìc Machines, which bave lately been 
put up on an estensive scale at the palace of the Hotel des Invalides, 
in Paris, and which bave overcome ali the difficulties hitherto felt 
by producing an immense quantìty of Electric fluid at little cost 
and trouble. Many scientific persons who bave seen these machines, 
speak highly of their astonislnng powers ; and among them, M. 
Felix Brooks, who tbus introduces tìie subject — * 

** The most marvellous, withont contradiction, is Shepard's prò- 
oess, which produces a Gas for Heating and Lighting by means of 
ihe decomposition of water by Electrìcity. Water, as is weU 
known, is composed of the two gases, oxygen and hydrogen. A 
revolving apparatus, with belices ef oopper wire, is brought in 
contact with a magnet, which, when in movement, produces the 
electrìc cuirent; and this, by mecms of conducting wires, decom- 
poaes the water, disengages the oxygen, which is ^neutralized by an 
absorbing substanoe ; when the hydrogen united with a hydro-carbon 
becomes an agent of light and beat. Tlie force of one man can pro- 
duce Bufficient gas to supply seven ordinary bumers in as many 
minutes, atanexpenseof half the prìceof ordinary coal gas. Hitherto, 
the di&culty of the preparation of gas, as well as the high prìce of 
its manufacture, has pi'evented its general use. The apparatus which 
we bave seen in opei-ation at the Motel des Invalides gives a very 
dififerent idea of a gas work from what has bitherì^o been seen. In 
place of the black, unsightiy manufactory of coal gas, we bave bere 
seen a saloon containing an elegant display of magneto-electrìc ma- 
chines. We bave admired this instantaneous manufacture of a gas, 
powerful, and exempt from ali deleterìous emanations, by ineans of 
an element the most common in the world, with the aid of water and 
electrìcity. Heating by this means will one day take the place of 
ooal and wood; not only for domestic uses, butfor the engines of our 
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manufactorìes and our vessels. For our navy what immense benefiti 
wìll accrue by the substitution of a simple magneto-electric machine 
in lieu of the immense space now taken up by coal. Take for instance 
out of the hundred or more divers applications of electricìty a special 
one whìch we know will save millions'by its employment> yìz., the 
Sqxwation of MetaU^ and on which a company is now oocupied at 
the Hòtd dee iTi/validea. 

What may not be expected from a magneto-electric power equiya* 
lent to fifteen thousand couples of Bimsens ? and what real miracle 
will not result from a dynamio actioii as nnlimited as mystenous. 

BLECTBICITT IN CHBMICAL AOTIONB. 

M. Becquebbl, &om facts detailed in a memoir in the Compie» 
£endu8, Aprii 24, 1854, '* On the principles which govem the Dis- 
engagement of Electsicity in Cheudcal Aotions,'' deduces the follow^ 
ing conseqjiences : — - 

1. In ali chemical reactions eleotricity ìs disengaged. 

2. In the reactions of acids or acid solutions with metals or alludine 
Solutions, the acids and acid solutions always take an excess of posi- 
tive electrìcity, the metals and alkaline solutionB a corresponding 
excess of negative electricity. 

3. The disengagement of electricity during combastion is govemed 
by the same principio : that is to say, the combustible body disengagea 
negAtìvef the buming body positive electricity. 

4. Decompositions produce inverse electricÌEd effects. 

5. There is no disengagement of electricity unless the two bodies 
are conductors of electricity; thus in the combination of a metal 
with dry oxygen, iodine or bromine, there ia no production of eleo- 
tricity. 

6. In the mixture of acids with water, or in their combination 
with that 'fluid, the water acts as a base, whilst it acts as an acid in 
relation to alkaline solutions. 

7. Concentrated solutions of neutral salts act towards water in 
regard to the electrical effects produced in the same manner as acide 
with bases. 

8. Acids when combining or mixing with each other behave so that 
the most oxidizing acids are the most electro-positive ; in combina- 
tion with bases they appear to retain the same property, so that in 
the reaction or mixture of saturated solutions of two neutral salts, the 
nitrate is positive in relation to the sulphate, the salphate to the 
phosphate, &c. 

9. When several acid, neutral, or alkaline solutions are plaoed 
side by side so as to mix elowly, the electrical effects produced are the 
sum of the individuai effects which take place at each surface of contact. 

10. Contrary to Volta's opinion, an electric circuit, or rather a 
closed circuit, may be formed entirely with liquida in which a current 
of electricity circulates, and from which phenomena of decomposition 
and recomposition are produced, if there exist in this circuit corpusclea 
wMch are conductors of electricity. Living organized bodies present 
numerous examples of circuita of thìa kind, capable of giving rìse to 
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«lectro-clieinical effects which bave not yet been studied. — See the 
entire memoìr in the PhiUmphieed Mancarne, No. 49. 

GENERATION OF BLEOTBIOITT. 

Mb. Adie, of Liverpool, relates in JwuvuwCè Jowmal, No. 113, 
the following, on the authority of a credible eye-witness, who saw the 
process. A lady in New York undertook to light the gas by an 
electric spark: she shuffled ber slippers over the carpet for a few 
seconds, and then approached the jet of the gas- pipe ; the gas was 
tumed on, 'and the finger held nqar the nozzle of the bumer, to aliow 
an electric spark to pass from it> which generally ignited the gas. 
The success of the experiment was of oourse influenoed by the dryness 
of the atmosphere ; but on the North American continente a state of 
the air fit for such a purpose ìs, it would seem, by no means uncom- 
mon. In this country a similar experiment for lighting gas by an 
electric spark from the finger is often enough peìformed ; but our 
climate requires the aid of an electrical machine and an insulated 
stooL 

FBODUOnON OF FTBO-ELEOTBIO CURBENTS. 

M. BsoQUEBSLhas suoceeded in producing currents which he calls 
Pyro-electric Gurreuts, by analogy with the currents obtained in the 
ordinary batteries, and to <ìistii]^fuish them from the thermo-electric 
currents, which are due to beat alone. These currents, which haye 
a Constant power as long as the temperature does not vary yery 
sensìbly, areproduced wheneyer solid metallic or other substances, 
conductors of electricity, are in contact with glass or any other 
yitreous substance in a state of igneous fusion, or softened by beat ; 
but the greatest effect takes place only when the substance is ^sed. — 
Cwnptea Ilendus; PhUosopkical MagaavM, 

ELECTBIO FBINOIFLES DEyELOFED BY THE TELEORAFH. 

Pbofessob FabadaT) in the opening lecture of the session of the 
Boyal Institution, on Januaxy 13, 1854, yery ably ìllustrated the 
Deyelopment of Electrical Principles produced by the working of the 
Electric Telegraph.. There was an extensiye apparatus of yoltaic 
batteries, consisting of 450 pairs of platee, supplied by the Electric 
Telegraph Company ; and eight miles of wire, coyered with gutta 
percha, foiur miles of which in coils were immerseci in tubs of water, 
to show the effects of submendon on the conducting properties of the 
wire in submarine operations. The principal point which Professor 
Faraday was anxious to illustrate was the confirmation which ex- 
periments on the large scale of the electric telegraph haye afforded of 
the identity of dynamic or voltaic electricity with static or frictioncU 
electricity. In the first place, howeyer, he exeraplified the distinc- 
tion between conductors and non-conductors, impressing strongly on 
the audience that no known substance is either a perfect conduotor 
of d.ectricity or a perfect non-conductor ; the most perfect known 
insulator transmitting some portìon of the electric fluid, whilst 
metals, the beat conductors, offer considerable resistanoe to its trans- 
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missìon* Thus the copper wires of the submarine electrìc telegraph^ 
though coYered wìth a thickness of gutta percha doublé the di^eter 
of the wìre, permit an appreciable quantity of the electricity trans- 
mìtted to escape through the wat^ ; but the insulation is, never- 
theless, so good that the wìre retams a charge for more than half an 
hour after connexion with the voltale battery has been broken. 
Professor Faraday stated that he had witnessed this effect at the 
Gutta Percha Works, where one hundred miles of wirò were immersed 
in the canal. After communication wìth a voltale battery of great' 
intensity, the wire became charged with electricity, in the «ime 
marnier aa a Leydenjar ; and he received a succession of forty small 
shocks from the wire, after it had been charged and the connexion 
with the battery broken. No such effect takes place when the coils 
of wire are suspended in the air, because in thelatter case there is no 
extemal cpnducting substance. The storìng-up of the electricity in 
the wire when immersed in water is exactiy similar to the retention 
of electricity in 'a Leyden jar, and the phenomena exhibited cor- 
responded exactiy with those of static electricity ; proving in this 
manner, as had previously been proved by chai^g a Leyden jar 
with a voltale battery, that dynamic and static electricity are only 
dififerent conditions of the same foroeT; one being great in quantity 
but of low intensity, whilst the latter is small in quantity but of 
great intensity. Some interesting facts connected^with the conduc- 
tion of electricity bave also been disclosed by the working of the 
submarine telegraph, which Professor Faraday said confirmed the 
opinion he had expressed twenty years ago, that the conducting 
power of bodies varies under different circumstances. In the 
originai experìments by Professor Wheatstone to ascertain the 
rapidity with which electricity is transmitted along copper wire, it 
was foand that an electrìc spark passed through a space of 280,000 
miles in a second. Subsequent experìments with telegraph wires 
bave given different results, not arìsing from inaccuracy in the ex- 
perìments, but from diiferent conditions of the conducting wires. It 
has been determined that the velocity of transmission through iron 
wire is 16,000 miles a seoond, whilst it doesnot exceed 2700 miles in 
the same space of time in the telegraph wire between London and 
BruBsels, a great portion of which is submerged in the German 
Ooean. The retardation of the force in its passage through insulated 
wire immersed in water is calculated to bave an important practical 
bearìng in e£fecting a telegraphìc communication with Amerìca ; for 
it was stated that, in a length of 2000 miles, three or more waves of 
electrìc force might be transmitting at the same time, and that if 
thecurrent.be reversed, a signal sent through the wire might 
be recalled before it arrìved in Amerìca. 

Prof. Faraday then exhibited this experìment illustrative of the 
identity of voltale and frictionàl electrìcity. The terminal wires of a 
powerful secondary-coil apparatus were placed seven inches apart 
within thè receiver of an air-pmnp ; and when the receiver was 
exhausted, a stream of purple-coloured lìght passed between the 
wires, resembling, though more oontinuous and brìllìant, the imita- 
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tion of the aurora borealis producedwhen an electric spark is passed 
throagh an exhauBted glass tube. The voltale power employed to 
produce this efifect of static electrìcity was 011I7 three oells of a 
Grove'fl battery. 

MBCHANICÀL AOTION AND ELEOTBIO TBANSFBB. 

Mb. a. Obossb, in a paperread by him to the British Assocìation, 
States that he has found that by electrìfyìng a sovereign positively in 
dose contact with a piece of carbonate of lime, under nitrìc acid 
diluted with fifty times ita quantity of water, a portion uf the 
milled ^ge of the coin was ^atiiick off in pieces, some of which were 
largo enough to retain the milled edge upon them distinctly. The 
Toltaic action was kept up for fifty hours ; and at the expiration of 
that timo the coin had lost fifty grains in weight ; a ground glass 
rod that used to keep the coin in contact with the limestone was 
permanently gilded ; and this took place at the positive pole. The 
weight of the portìons removed from the coin exacUy corresponded 
with the deficiency. The solution being tested contained nitrato of 
lime, but no gold nor oopper. Mr. Grosse likewise found, on re- 
peating this experiment with sulphurio acid, similarly diluted, — ^the 
voltale action being kept up for ninety hours, — ^that six grains of 
gold were removed from the edge of the coin ; and the pieoes broken 
off were the same. A strip of glass being placed on the edges of the 
jar containing the dilute acid, and half an inch above its surface, 
and in a line with the electrìc current, had its lower part covered 
with crystals of sulphate of lime, each one of which was at right 
angles to the electrìc curtent. The fìiction of the carbonic acid gas 
liberated from that part of the limestone in oontact with the coin 
was ai^arently the mechanical cause of the removal of the edges. 
Mr. Grosse stated that he had made varìous experìments, both with 
frìctional and voltale electrìcity upon different substances, which, in 
bis opinion, proved the efifects of the mechanical action aocompanying 
electrìc tnuisfer. 

ELEOTBO-CHEMIOAL DEOOMFOSinON OF WATEB. 

With the hope of obtaining a gas much chai^ged wibh ozone by the 
£lectrolysis of Water, M. Leblamc arranged a voltameter so as to 
keep it in action in a freezing mixture. In this way, water contain* 
ing at leaat one t^ith of its volume of concentrateci sulphurìc acid 
was. deoomposed at a low temperature by means of four ordinaiy 
Bunsen's elements. Although the electrodes were formed of simple 
platinum wìres, the volume of ozygen coUected was much less than 
fialf the volume of the hydrogen cUsengaged in the same time as the 
negative pole. 

The oxygen was strongly ozonized, but the proportion of ozone 
absorbable by spongy Silver did not warrant the attrìbution of the 
diminution in the volume of gas collected at the positive pole to any 
difference in volume between ozone and ordinary oxygen. 

M. Leblanc observed that the llquid in the voltameter had 
acquirsd new properties-— energetìc oxidizing action; it whitened 



ELBOTBICAL SOIBNCS. 185 

sulphuret of léad, and superoxidized hydrated ozides like oxygenated 
water. 

He oontinued these re8eaa*ches, and .ascertained the existence of 
Bome peculìar phenomena of oxìdation, by employing spongy pia- 
tiniim at the positive pole, and placing oxidizable substances in 
the oold voltameter ; such as acetato of potash, which was rapidly 
converted into the fonnìate^ &;c. — Cowptea JRendu8 ; Philosopftical 
Magazmef No. 51. 

KLBCTBIO WEAYING. 

Thb Cavalière Bonelli, of Turin, has applied Electricity to 
Weaving, by an invention which is more simple, lesa embarrassing^ 
and more economical, than the invention of Jacquard. By the 
present invention, instead of the numberless and expensive cartoons, 
either full or hoUow, you see small iron bara magnetized only when 
invested with the voltale current ; so thttt while at every passage of 
the shuttle it was neoessary to chauge a cartoon, it now suffices to 
vary the ways which give passage to the electric fluid ; and the load- 
stones change their action every moment, according as the teeth of 
the comb under which the design passes, and with which they 
correspond, rest upon the conducting or insulating substance. As 
the point of the pantograph reproduces a design diminished or 
enlarged, and as the point of Bain's telegraph exactly copies a sig- 
nature at the distance of hundreds of mUes, so the loom of Bonelli 
reproduces woven the designs which pass under the comb, and ali this 
without rendering necessary a change in the thousands of Jacquard 
looms now existing, which, if desired, may be worked altemately 
with electricity and with cartoons. A loom on a small scale has been 
shown in operation at Turin, Genoa, Lyons, and Paris. 

NBW ELEOTRO-MAONETIC ENGINE. 

M. Bbcquesbl^ in the Compie» Hendus for May, 1854, thus de- 
scrìbes a New Engine, invented by M. Marie Davy: — 

In most of the Botatory Electro-Magnetic Machines hitherto con- 
structed, the moveable armatures pass rapidly before the fixed 
electro-magnets, foUoWing a line perpendicular to the axis, without 
coming into contact; thus the entù'e amount of work that might be 
obtained is not made use of. M. Froment, who has paid much at- 
tention to electro-magnetic motor apparatus, has, however, con- 
structed a machine in which an interior wheel, fumished with arma- 
tures of soft iron, revolves upon the terminal faces of the fixed 
electro-magnets, so as to make use of the magnetic attraction even 
up to the point of contact of the magnetized suifaces; but this 
arrangement produoes, during the action of the machine, a series of 
shocks or concussions, which are opposed to the construction of a 
powerful machine upon this model. 

M. Marie makes the moveable electro-magnets or armatures revolve 
in such a manner as to approach the fixed electro-magnets in the 
direction of the axis up to the point of contact, without any shock. 
Upon this principle are constructed the two electromotive machines 
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descrìbedin bis noie, one of which has a continuous rotatoiy, theother 
an oscillatory, motion. We shall only refer to the former apparatus, 
of which he has prepared a model, which has worked in our presence. 

This machine consists of sixty-three electro-magnets arranged at 
equal distances round a circle of wood, fumished intemally with a 
circle of copper. Ali the electro-magnets hàve theìr axes directed 
towardB the centro of the wheel, and their suiface .coincides with the 
concave surface of the copper circle. 

In the interior of this large wheel thero aro two others, of which 
the radius is one-third of that of the former; these are also fumished 
with a circle of copper, and bear each twenty-one equidistant electro- 
magnets, of which the axes are directed towards the centro, and the 
pelar surfaces coincide with the concave sur&ce of the copper wheels ; 
these little wheels can then rovolve, without slipping, in the interior 
of the large wheel, and carry round by their movement the axle of 
the machine, which corresp'onds with the axis of the large wheel. 
The moveable electro-magnets come successively in contact with the 
fixed electro-magnets. The large and small wheels aro fumished 
with teeth for the maintenance of the coinddence, when this is once 
established. 

The machine is also provided with various pieces of apparatus for 
putting each of the electro-magnets successively in communication 
with the battery, and giving a differont magnetization to the two 
electro-magnets at the moment when they act upon each other. 

M. Marie has made a change which appears advantageous, by re- 
placing the internai wheels by others, which, instead of hearing 
electro-magnets, are surrounded by a ring of soft iron, which forms 
the armaturo ; the moveable portion is thus rondered lighter, and the 
teeth are renderod unnecessary. It is this modification of the machine 
that we bave seen in action. 

The cìroular electro-magnets of M. Nicklès will boro find an in- 
teresting application; and, at our suggestion, M. Marie proposes to 
make some experiments with this addition, which will enable him 
to augment the power of the machine without increasing the 
ezpense. 

The oonstruction of the machine is somewhat afiEected by the in- 
experience of the maker, so that it requirod a battery of twenty-four 
Bunsen's elements to produce 1-23 horse-power. But, according to 
M. Marié's calculations, one of the same energy, or, perhaps, even 
one of less intensity, would be sufficient, with a machine of h^rge size, 
to produce 300 times the power, seeìng that the friction would not 
ìncrease in the same proportion as the foroe of the machine ; the 
means of electrical communication not being changed, and the power 
produced by the attraction of the magnets being capable of multipli- 
cation in a great degroe, by making use of the electro-magnets formed 
of large cyUnders of soft iron. I^e model was constructed with a 
view to show the relations between the effect calculated from the mag- 
netic force developed in the electro-magnet, and the actual force pro- 
duced. The proportion was as 4 to 3, which is alroady a very dose 
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approximation, considering the numerous ìmperfectìons resultmg from 
the bad constructioii of the machine. 



ELBOTBO-MAONETIO HOTIYB POWER. 

Mr. G. e. Dering, of Lockley, Herts, has patented certain means 
of obtainìng Motivo Power from Electricity. The arrangement con- 
sista of a fiat surface composed of a series of electro-magnets, on which 
is made to rock or roll by their galvanic action a cylinder, which 
either itself constitutes a keeper or armature for ali the magnets, or 
carrìes, or has suspended to it, a number of armatures corresponding 
with the electro-magnets. The object of this arrangement is, thatby 
a succession of small pulls, one long stroke is obtained ; and thus the 
full power of every magnet is secured in succession, without the loss 
hitherto sustained in most arrangements for producing motivo 
power, 

ELEOTRO-UAGNBTIO ENaBAVING MACHINE. 

This invention is somewhat on the principle of the well-known 
planing machine. The drawing to be copied and the piate to be en- 
graved are placed side by side, on the moveable table or lid of the 
machine ; a pointer or feeler is so connected, by means of a horizontal 
bar, with a graver, that when the bar is moved, the drawing to be 
copied passes under the feelèr, and the piate to be engraved passes in 
a corresponding manner und«r the graver. It is obvious that in this 
condition of things, a continuous line would be cut on the piate, and, 
a lateral motion being given to the bed, a series of such lines would 
be cut parallel to and touching each other, the feeler, of course, 
passing in a corresponding manner over the drawing. ' If, then, a 
means could be devised for causing the graver to act only when the 
point of the feeler passed over a portion of the drawing, ìt is clear we 
should get a piate engraved, line for line, with the object to be copied. 
This is accomplished by placing the graver under the control of two 
electro-magnets, acting alternately the one to draw the graver from 
the piate, the other to press it down on it. The coil enveloping one 
of these magnets is in connexion with the feeler, which is made of 
metal. The drawing is made on a metallic or conducting surface, 
with a rosined ink or some other non- conducting substance. An 
electrìc current is then established, so that when tiie feeler resta on 
the metallic surface, it passes through the coils of the magnet, and 
causes it to lift the graver from the piate to be engraved. As soon 
as the feeler reaches the drawing, and passes over the non- conducting 
ink, the current of electricity is broken, the magnet ceases to 
act, and by a self- acting mechanical arrangement the current is at the 
same time dìverted through the coils of the second magnet, which 
then acts powerfully and presses the graver down. This operation 
being repeated untU the feeler has ^passed in paraUel lines over the 
whole of the drawing, a piate is obtained engraved to a uniform 
depth, with a fac- simile of the drawing. From this a type-metal cast 
is taken, which, being a reverse in ali respects of the engraved plate^ 
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is at once fitted for use as a block for siuface prìnting. The machine 
is the invention of Mr. William Hansen, of Gotha.— JicnimaZ 0/ tb4 
Society of Arts. 

H0T7SB 8TBUCK BT LIGHTNINO AT BBOMLET. 

On the aftemoon of May 23, 1854, at about half-past twoo'clock, 
an electric cloud paased over the east of the town of Bromley. A 
siight shower of rain began to fall, and suddenly the Hghtning flashed 
from the cloud, foUowed immedìately by a most alarming peal of 
thunder. The Ughtning stnick the chimney of a houae at i^e end of 
a pile of buildings in FuUedge Meadow. One of the tile chimney- 
pipes was broken to pieces, and another was cracked. Bescending 
the front' chamber flue, the lightning paased out in two placee of the 
chimney- piece ; one on the side next the window, which was open at 
the time, and the other in front, about a foot above the mantel-piece, 
forcing off a considerable portion of the plaster in each case. A small 
lookìng-glass, which was hung up in the front, a little on one side of 
and below the point where the lightning passed, was thrown to the 
opposite end of the room, and shivered to atoms; as was also a 
smelling-bottle, which stood near the glass. The part of the wall 
where the glass hung was much discoloured, as if by the action of 
fire. A Silver watcb, which hung dose by, was not moved, nor in the 
least damaged. The lightning passed, at the same time, down the 
flue of the back chamber, over the kitchen, and made its way out 
again at the gable end, within a few feet of the chamber grate. The 
shivered chimney-pipe belonged to this flue. The electric fluid passed 
also into the kitchen below, carrying down the soot from the flue, and 
exploding on the floor of the kitchen with a loud report. A woman 
had but just stepped on one side» of the fire-place when .this 
happened. At the moment before the report, she says she saw some* 
thmg like a ball of fire, and reoeived a shock, which had the effect of 
stunning her for a moment; but she experienced no further injuiy. 
A girl and a child, who were in the parlour under the front room, 
were also unharmed. Indeed, no effects were produoed by the light- 
ning in this room, beyond the loosening of the screws of the gas< 
Attinga in the centro. 

DISINTEOBATION OF UBDTABT OALOULI BT THB ELECTBIOAL 

DISCHABGB. 

Db. Geobob Bobikson, of the Newcastle-upon-Tyne College of 
Pi-actical Science, in a communication to the Eoyal Society, thus 
details the experiments, by means of which he has almost effected the 
actual Disintegration of a Calculus in the Bladder of a Living Person^ 
by the lateral disruptive force of the Electrical Bischarge. 

Two copper wires, l-20th of an inch in dìameter, wero connected^ 
one with the extemal, the other with the internai surface of a Leyden 
jar, having about 400 square inches of internai metallic coating. 
These copper wires were soldered to platinum wires half an inch long 
and l-80th of an inch in diameter. Each wire was drawn through a 
fine gutta percha tube, and the tubea^ having first been plaoed per- 
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fecUj panJlel, were wanned and gently pressed together so as to 

assume somewhat of the appearaDce of aflexible bougie; theplatiouin 

wires projecting beyond the g^tta percha to the extent of l-8th of an 

ìnch, and theìr fìiee extremities being slightly everted and separated 

from each other by an mterval of 1-lOth of an inch. In experìment- 

ing, the united gutta percha tubes were grasped, and the projecting 

platìnum points pressed against the surfaoe of the calculus : the jar 

was then discharged by another person, and a series of such discharges 

thus passed between the free extremities of the parallel platìnum wires 

while resting upon the surface of the stone. 

With this simple arrangement, f ragments a quarter of an inch long 

were broken &om off fliuts ìmmersed in water, and the same force 

was appHed to urìnary calculi wìth the following results: — 

Ero. 1. — June 7th. — A piece of a larice lithio acid oalcalus was plaeed in a 
bladoer, nearlj filled wìth water, into wmch the gutta percha bougie oontaìimig 
the wires was then introduced, and the neck of the bladder tied round the instru- 
ment. The bladder with ita contents being plaeed on a wet board, the project» 
ìng platìnum wires were then ke^t in contact with the surface of the calculus. 



and the jar discharged. On openmg the bladder and exanmring the stone, it was 

igle dischar£ 
Exp. 2. — A amali phosphatic calculus, very smooth and hard, was experìmented 



iound to be broken into numerous fragments by the single discharge. 



upon in a sìrailar manner. The first five discharges produced no perceptible 
enect; but the sixth split it into at least twenty fraements, and many of these, on 
being slightly pressed between the finger and thumb, readily broke down. 

Bzp. ^. — A Tcry large ozalate of lime or mulberry calculus with projecting 
tubercles was simìiarly tested, and the first discharge produced a small cavity in 
the siuiace to which the wires were appUed, separatmg a considerable quantìty of 
fine sand ; but subsequent discharges did not act so efficiently on this yery Wge 
Btone. 

Exp. 4. — On the following day, June 8th, the experiment was repeated in the 
presence of Messrs. Potter Rayne, and Furness, surgeons in Newcastle, and a 
smaU calculus, removed a few months since by the gentleman last mentìoned 
from a youne boy, was, after a few trials, split tliroug[h the centre, one-half being 
reduced to &agments, and the other ezhiDiting in its interior a dark-coloured 
nucleus of lithic acid. 

These Experiments appear to demonstrate the practicability of 
applying the lateral disruptive force of the electrical discharge to the 
disintegration of calculi in the bladder. There can be no difificulty 
in brìnging the end of a gutta percha catheter, conveying two copper 
wires, in contact with the surface of a stone in the bladder ; and a 
very simple mechanical contrivance will enable the extremities of the 
platinum wires to be protruded when the end of the catheter touches 
the calculus. By employing two wires, one connected with the posi- 
tive, the other with the negative, portion of the jar or machine, not 
only is the intensity of the discharge increased, but the body is also 
prevented fi'om forming any part of the circuiti, and the risk of injury 
thereby materially diminished. The bladder used in the above- 
mentioned experiments was not at ali injured ; and on retaining a 
portion of it between the platinum wires so that the discharge pass 
through it, no perforation or other destructive effect took place. The 
gutta percha tubes, having the projecting platinum wires, were 
plaeed in the mouth without being in contact with the lips, and a 
discharge sent through the wires, but there was no perceptible shock. 
When, however, the bladder containing the stone rested upon the 
band, duiing the act of disintegration, a smart impulse was felt. 
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On the whole (says Dr. Bobinson), I am of opinion that the elee- 
trical force applied in the manner indicated, wìll be found quite as 
efficient for tìie disintegration of calcali in the bladder as the more 
fonnidable analogous operation of lithotrity, occasionally practised. 
And, as regards simplicity and Recurity, the electrìcal apparatus cer- 
tainly appears preferable to the instruments used for crushing the 
stone by ordinary mechanical force. 

CHEAP ELECTRIC LIOHT. 

It is stated in Chamhers^a Edmbwgh Jowmal for August, that 
the Electric Light has been used at Paris to illuminate the works 
of the Napoleon docks, which were carried on by night as well as 
by day ; and the apparatus was so complete, that for four months 
the light has been steadily buming. Economy is not its least 
recommendation, for the cost per night has not been more than 38 
francs, which, as 800 men were employed^ giyes 4^ centimes — 
less than a halfpenny per man. 

Dr. Watson, of the Electric Power Light and Colour Company, 
in consequence of a suggestion by the Editor of the Builder, has 
applied this novel agency in lighting the works of the new bridge 
at Westminster, in conjunction witìi Chappuis's Beflector. The 
patentee has also contracted to light Chelsea New Bridge by the 
same means ; and Mr. Whitmarsh, of Paris, has obtained the per- 
mission of the Emperor of the French to fix one of these Electric 
illuminations at the Bond Point, to light up the grand ayenue of the 
Champs Elysées, during the forthcoming Exposition in that capitaL 
—Builder^ No. 623. 

APPLICATION OP THE ELECTRIC LIGHT TO METALLURGIC PURFOSES. 

M. PiCHON proposes to smelt the ores of iron and other metals by 
means of the same arrangement as that employed to produce the 
Electric Light, and in this way do away with the necessity of employ-» 
ing the immense quantities of fud which are now used for that purpose. 
Hìs apparatus consists of a series of electro-magnets with revolving 
armatures, set in motion by a steam-engine, exactly on the pian 
employed by Messrs. Elkington and Mason to develop el^trìc cur- 
rents for plating and gilding. The poles of the battery thus formed 
consist of carbon prisms 3 metres long, (9 feet 10 inches,) with square 
bases, each side beìng 60 centimetres (about 2 feet), one end bein^ 
cut in the form of a cone, 50 centimetres (nearly 1 foot 8 inche^ 
long. The square end of this prism is set in a metallic armature 
fumished with a ring, to which the conductors are attached, and is 
held between the jaws of a kind of vice moviog in a slide, by which 
the charcoal can be advanoed as fast as it consumes. Each two of 
these charcoal prisms with its battery constitutes what M. Pichon 
calls a system. A number of these systems may be arranged one over 
the other, so as to produce a great zone of beat. Over tiie charcoal 
prisms is fixed a hopper from. which the ore and flux fall through the 
arch of electrìc light where the reduction and fusion of the metal 
take place; an inclined piane conducts the ore and flux into the 
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hopper. Under the charcoal ìb placed a crucible like that of a high 
fuTDSMe, into which the slag and fused metal fall after the ore lubs 
been reduced, and where they arrange themselves according to their 
specific gravities, and from the bottom of which the metal may be 
tapped in the usuai way. When necessary, a hearth may be put in 
connexion with the crucible, so as to maìntain the temperature. 

Another arrangement is to place the prisms in an inclined position, 
and make them hollow throtughout their length ; the hollow being 
made cylindrìcal, so as to form a tube 40 centimetres in diameter. 
The ore and flux are introduced into this tube, and pushed forward 
by a kind of piston, so as to issue at the point of the charcoal in the 
midst of the electrìc arch. When six or nine systems are employed, 
it is only necessary to have the two or three upper ones hollow. A 
Constant stream of ore and flux can in this way be made to fall 
through the heated zone ; for while the piston of one piism is driving 
forward a charge of ore through the tube, the opposite tube of the 
game system may be recharging. — Jov/rmU of Industriai Progress, 
No. 11. . 

DEP08ITI0N OP METALS BY ELECTBICITT. 

M. Gaudin thus describes his method of causing Depositions of 
ali kinds of Metals upon any Metal whatever, by immersion in a 
liquid or by a current of Electricity. Hitherto the solutions em- 
ployed in depositing one metal upon another by electrical agency 
have been made with one or more salts of the metal to be deposited ; 
the strength of the solution being subsequently maintained by the 
graduai dissolution of wnodes of the same metal placed in the bath. 
M. Gaudin proposes to form his precipitating bath without the use 
of any metallic salta, except those produced by the dissolution of the 
anode alone. For this purpose he makes a saturated solution of 
common salt, with the aid of beat, allows it to cool, filters it, and 
then adds l-200th of ìts wéight of oil of vitriol, allows it to repose for 
24- hours, and then filters it again. Into the solution thus consti- 
tuted an anode of the metal to be precipitated is plunged, and in two 
hours it wiU be ready to give a deposit of metal by connecting it with 
a battery. Thus, to proKiuoe a bath that will yield a deposition of 
Silver by simple immersion, it is only necessary to dissolve part of a 
amali piece of silver in it, to aUow the remainder to He in it, and 
in 24 hours the bath is ready. He considera such a bath to be 
adapted to the deposition of gold, silver, tin, copper, ìron, zinc, 
platina, &;c. There ia nothing veiy new in thia proceaa : atill, if it 
ahould be found to anawer, it would be more economical than forming 
the aolutiona in the first inatanoe with expenaive aalta. — Armengav^s 
PMicaiion IndustrieUe, ^^ 

70BMATI0N OF BBA8S BT GALVANIO AOENCT. 

CoFPEB ia more electro-negative than zinc, and aeparates more 
easily fix>m ita aolutiona than a metal lesa negative. If then, in order 
to obtain a depoait of braaa by galvanic meana, we employ a solution 
containing the two component metala^ copper and zinc^ in the propor- 
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tìons in which they would fonn brasa, there will only be produoed by 
the action of the battery a depoBÌt of real copper; the zìnc, more 
difficult of reduction, remains in solution. What must be done then 
to obtain a simultaneous precipitate of the two metals in the propor- 
tions required, is either to retard the precìpitation of the copper, or 
to accelerate that of the zinc. This may be effected by forming the 
bath with a great excess of zinc and very little copper. 

Dr. Heeren gìves the following proportions as having perfectly 
succeeded: — 

There are to be taken of Sulpfaate of Copper .... 1 pari. 

Warm water ^ » 

And then Bulphate of zinc 8 „ 

Warm water 16 i, 

Cranide of potassiiun . . . 18 „ 
Warm water 96 „ 

Each salt is dìssolved in its prescribed quantity of water, and the 
Solutions are then mixed ; thereupon a precipitate is thrown down^ 
which is either dissolved by agitation alone, or by the addition of a 
little cyanide of potassium ; indeed it does not much matter if the 
solution be a little troubled. After the addition of 250 parts of dis- 
tilled water, it is subjected to the action of two Bunsen elements 
charged with concentrated nitric acid mixed with 1-1 Oth of oU of 
vitrìoL The bath is to be heated to ebullition, and is introduced into 
a glass with a foot, in which the two electrodes are plunged. The 
object to be covered is suspended from the positive pole, whilst a 
piate of brass is attached to the negative pole. The two metalUc 
pieces may be placed very near. 

The deposit is rapidly formed if the bath be very hot ; after a few 
minutes there is produced a layer of brass, when the thickness aug- 
ments rapidly. 

Deposits of brass have been obtained in this way on copper, zinc, 
brass, and Britannia metal ; these metals being previously weU pickled. 
Iron may, probably, also be coated in this way ; biit cast-iron is but 
ÌU adapted for this operation. — MittJmkmgen des ffawnov, Gew&T' 
heverems, through BuUetin de la Société d! Eithcouragememby No. 16. — 
JmMmal of Indmtrial Progress, No. 12. 

HTDRO-PNHUMATIO BATTERY. ^ 

SiONOB Agostino Oabosio, a physidan of G-enoa, haa invented 
what he calls a Hydro-Pneumatic Battery, which he proposes to use 
as a motivo power. His apparatus consists of a gas battery on the 
principio of Grove's : that is, a number of voltaic elements in which 
oxygen and hydrogen gases, by their combination to form water^ 
develop an electric current. This current is conducted into a series 
of cells containing acidulated water, which is rapidly decomposed ; 
the evolved gases, oxygen and hydrogen, being kept separately, are 
collected in two reservoirs, where their accumulation gradually de* 
velops a pressure of several atmospheres. From these reservoirs 
the gases are introduced in the same manner as steam or sur-heated 
air into two cylìnders with pistons, the one for the oxygen being only 
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half the sìze of that for the hydrogen. The gases having done theìr 
work, and expanded into the volume whìch they should have under 
the ordìnary pressure of the atmosphere, theìr temperature being 
considerably reduced in consequence of this expansion, pass into two 
other reservoìrs, where they regain their normal temperature by the 
contact of the air with the vessels. From the latter reservoirs, the 
gases then flow into the gas battery to supply the place of what are 
continually converted into water. We Lave accordingly a kind of 
perpetuai motion, and certainly the nearest approach that has yet 
been made to the solution of that fond dream of imaginative in- 
ventors. Dr. Garosio has not, however, solved it; for there is a 
certain loss of power from the resiatance to the passage of the electric 
current, in conducting wìres, à>c. ; and this loss is compensated for 
by the addition of a few ordinary cells to decompose water enough to 
produce the supplementary gas required. Extraordinary results are 
anticipated from this invention : certainly, if it is at ali successful, 
it would go far to revolutionize navigation by means of vessels prò* 
pelled by power, and would be of the greatest importance to countries 
without coal. Oonnected with this invention is a fact which speaks 
well for the patriotism and rapidly growing enterprìse of Italy. A 
society, called Società ddPmvemione CaronOf has been formed for 
working the patents which Dr. Oarosio has secured in difTerent coun- 
tries*, with a capital of 100,0002., 40, 0001. of which are to be allocated 
to the inventor. This Society was founded in March, 1853, and the 
whole of the shares were subscribed for almost immediately, as a 
question of patriotism. A laboratory and a workshop were at once 
organìsed, and the services of Mr. Siemens, an English engineer 
(wellknown for bis improvements in the electric telegraph and water 
metres), secured.* 



ohestbb's tblbqbafh battsbt. 
This Battery, while it does away entirely with locai action, em- 
ploys the cheapest materials and most convenient arrangement of 
parts. Its celU are of strong glass, and insulated from the shelves. 
Its metals are amalgamated zinc and a platinized and peculiarly insu- 
lated piate, the result of much study and expèrìment. The platee are 
Bupported by metal clamps and thoroughly insulated wood. The 
oonstniction is such as to secure perfectly against any eross-fire. The 
plates can be removed and cleaneid separately, without stopping the 
working of the battery. The solution used to excite it is a dilute 
sulphuric acid. How free it is from locai action may be inferred 
from the fact, that it has been in Constant use for five months without 
being taken down, and that the sdncs last such an unprecedented 
time. The relative cost of working these three batteries, without 
taking locai action into consìderation, supposing each equally free 
from locai waste, is as fpUows; and the estimate is made up from 

* From the Monthlv JoumcU of Induitrial Progre$$ for 1864, No. 11. Thia 
new work, oommencedwith the past year, is ab^ edited by Professor SaUÌTaa, 
of the Mnaeum of Iiìsh Indnstry. Dublin : W. u. Kelly, 
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actual experìment, bj computing the destraction of battery material 
in each, necessary to accomplish a given eqnal amount of work — eay 
the deposition of a pound of silver in the decomposition trough. To 
accomplish this,' 

Grove'B consumes : — 

li pounds nitrìc add, at 12c 18 cents. 

llpoundszìno, at lOc 12^ 

1 pound salpharìo acid 2 






32i 
Baniell's oonsumeB : — 

4 pounds gulph»te copper, at Ilo 44 cents. 

1^ pounds zinc 15 .■ 

1 pound Bulphuric acid 2 „ 

61 cents. 
The tew batteiy: — 

1^ pounds Zino . . • 15 cents. 

8 pounds sulphurìo acid 6 „ 

21 cents. 
— FraMi/n Journal, 



< 



BLBCTBIO TXLEGBAPH INSULATOB. 

Db. Tubnbull haa called tbeattention of the Franklin Institute at 
Philadelphia to the great importance of proper Insuktion of the 
metaUic wìres of the Electro-magnetic Telegraph. He exhibited two 
new forma of insulators. The first was a modification of the fonn 
designed by Mr. J. M. Batchelder, of Boston, but omitting the use 
of iron ; being composed of flint^ quartz, and feldspar, very compact, 
thoroughly vitrìfied on the surface, it was equal to the beet forms 
of glass insulators, and much stronger ; it is in the form of a cap vnih 
a ridge for the purpose of fastening the wire, and an inverted edge so 
as to divert the lìun downward, and prevent it from enterìng the 
inside of the cap. He remarked, that eVen this form of insulator is 
defective, the. moisture settles upon it, and this acts as a x»rrìer 
of the electricity to the ground. A stili further modìfication of this 
apparatus is desirable, so as to give the surfeice of the insuhitor a 
downy coverìng, to cause the moisture to remain in isolated drops 
upon it; this, Mr. Batchelder is endeavourìng to accomplish. He 
has also produced a change by beat» &c., in the best electrìc substance 
known, pamely, eaoutchouc, so asto render itimperviousto moisture, 
beat, and rapid decomposition, and fit it for insulating caps for the 
tops of posta. 

The composition is of a dark colour, and in the form exhibited has 
a ringing noise when struck. Subjected to water at 212° it did not 
aoften ; strong sulphurìc acid had no actioi^ upon it ; even pure nitrìo 
acid did not destroy ita elaatici^, while it completely altered a piece 
of pure caoutchouc, converting it into a maas of brown colour, wnich, 
when p-essed between the finger, fell to powdó*. The only change 
noticed was its colour, which was yellow instead of black. When 
placed in the flame of gas it bumed with freedom, giving off acintilla* 
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iìons as ìf combined with metallic oxide, leaving a polìshed'surface; 
while ordìnary caoutchouc liquid, wben bumed, produced a pyro^oìl 
whìch stained the fingerà ; so that it haa idi the qualifications of a good 
insulating Bubstance, being an electrìc not affected by a beat of 212^ 
not altered by acids, and not liable to decompositìon. — Meclbamctf 
Magazine, No. 1598. . 

BLECTBIO TELBOBAFH FOB THE BEAT OF THE WAB IN THE OBIMEA. 

The Electrìc Telegraph Company have supplied Government with 
a very complete and portable set of Electrìc Telegraph apparatus^ 
adapted for use in the field, to accompany the munitions sent ont 
to the East. . It consìsta of two wagons, each containing a complete 
Bei( of instruments, batte^es, and telegraph apparatus : and a suffi- 
cìent supply of ìnsulated wire, to establìsh, at a moment' s notice^ 
a telegraphic communìcation to a distance of ten or twelve mìles, 
either ón land or under water. Each wagon is drawn by six hofìses, 
and acoompanìed by a staff of mounted officers and men ; and 
Sappers and Miners educated for tUat duty at the Company's 
Cehtral Station, at Lothbury. 

The appliances for laying out the wire over irregular ground, and 
through marshes and rìvers, are yery iagénious ; and the instruments 
are so thoroughly portable, that sdPter being shifted fì-om place to 
place, they can be fixed in working order in a few seconds. For 
Communications by day and night, between distant poìnts, such as 
the banks of a river, a distant outpost, or battery ii^trenchments, 
between vessels at sea, and especially between the fleet and the 
shore, this novel auxiliary will doubtless prove of the highest utility. 

The mode of communìcation is brìefly as foUows : — ^The wire is 
deposited by a subsoil plough in the ground at a depth sufficient to 
protect it from ordìnary casualties ; the wire being coìled round a 
wheel revolvìng horizontally, attached to a carrìage drawn in 
advance. The whole apparatus can be worked by the strength of 
eight men. Of course, this contrivance is avaìlable only for moderate 
distances. Twelve coils, each a mile in length, are neatly packed 
in the wagon, which also carrìes the plough, and the requisite tools. 

PBOOBESS OF ELECTBO-TBLEOBAPHT. 

MedUerranean. — ^The first portion of the Submarine Electrìc Cable 
for the Great Medìterranean and Indian line, has been completed 
and laid. This cable is the largest ever made ; it is about 110 miles 
in length, and weighs about 800 tons. It contaÌDs six copper wires, 
or conductors, for the fluid to traverse, protected by a gutta 
percha covering secnred in a hempen rope, and finally surrounded 
with 12 iron wires of number one gauge. The projector and orìgi- 
nator, Mr. John Watkins Brett, profitmg by experìenoe, has allowed 
20 miles for what is techniaUly termed ''slack"and ''way,'' and 
for depth of the ocean. When coiled in the yard, the cable occupied 
about 75 feet, taking ita convex side. The perpendicular height of 
the ooil was about 5 feet, and the vHdth of one side of the coil, finom- 
oonvez to concave, reaohed 24 feet. It ia manufactared as foUows : — 

N 2 
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A yarn, well steeped in tar, ìa taken io fonn theheart of the cable as 
it was tumed by the meo. Around this the gutta percha tubes which 
protect the electric wìres, six in number, are twisted by steam 
machinery^ and as this coil passes away from this stage, it is firmly 
served by a second well-tarred yam. This process is necessary to 
make the insulation complete, and to provent the gatta percha tubes 
from chafing. The cable being completed thus far, goes through 
a second operation : this time a coil of six iron wires is twisted 
round to fonn its outer protection : but the utmost nicety is requìred 
to regniate the pressure of the iron wires upon the gutta percha 
tubes. The whole coil having been passed through a preparation of 
tar, is then completed. The effect of the sea water upon tar, it 
would appeaj* from a portion of the French electric cable, forms a 
concrete of great durability. 

ItcUy. — ^A direct line between Piedmont and Switzerland, by 
Brissago, was opened on November Ist. Another line was opened, 
some time ago, between the two countries by St. Julian. Caserta, 
and the towns of Cancello Santa Maria, Capua, Mola, Terracina, 
Nola, Salerno and Avellino, are now connected with Naples by 
telegraphic lines, which are open to the public. A line is also in 
progress to connect Bologna and Ancona, a distance of 150 miles, 
and h&s already reached Biminì. It is believed it will be ooQtinued 
at B>ome. 

Sìoitzerla/nd. — ^Telegraph offices bave been established at Délé« 
mont, in the Bernese Jura, and at' Interlaken, the fashionable 
haunt of the English tourists in Switzerland. A star clock, oon- 
structed at Munich, has been placed at the Berne Observatoiy. Ita 
pendulum touches every minute an electric wire, which puts it into 
instant communication with the Post-office. 

£ank of Englcmd. — ^The electric telegraph operations bave been 
completed, and a system of communication is efPected between the 
yarious offices. The rooms of the Govemor and Deputy-Grovemor 
are by this means placed in direct communication with everyimportant 
department where business is transacted, and secresy of communica- 
tion is obtained by the use of Dering's patent apparatus for this 
purpose, so that a message intended for one particular office cannot 
be read at any of the others. 

TranBcUlantie. — lieutenant Maury has satisfied himself of the 
practicability of establishing a submarine telegraphic communication 
between the coasts of Newfoundland and Ireland, and submits the 
grounds of bis oonyiction to the Secretary of the Navy in a brief but 
yery interesting statement. It reveals the extraordinary uid 
hiiherto, we beUeye, unsuspected £ftcts, first, that there is an ex- 
tended plateau lying between the shores of Newfoundland and 
Ireland, neither too deep nor too shallow, but apparently adaptedby 
nature for the very purpose of supporting telegraphic wires ; and 
secondly, that the surface of this plateau is beyond Uie reach of any 
Oceanie or tidal currents, anchors, icebergs, or drifts of any kind^ 
and the water on it withal so shallow, that wires may be readily 
lodged upon its bottom. The process by which these conclusions, 
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were reached deserves to rank among the marvels of modem ecience. 
There is a Company fully organized for the construction of a line of 
telegraph from Newfoundland to New York, and a considerable 
fraction of the work is already completed. They had it in contem- 
plation, when they òbtained their charter from the legislature of 
Newfoundland, to continue their line to the coast of Ireland. — New 
York JSvening Post. 

United States and Candida. — In the States- (says Mr. William 
Chambers), three kinds of telegraphs are employed — ^those of Morse, 
House, and Bain ; the difference between them being mainly the 
method of indication. Unitedly, the various telegraphic systems 
pervade the entire region between the Atlantic and Mississippi, and 
from Nova Scotia and Canada to New Orleans. The number of 
miles of telegraph in the States is now about 20,000 ; and in Canada 
and other British possessions, from 2000 to 3000. The wires are 
carrìed along the sides of the railways, across fields and rivers, 
through forests, and in cities they may be seen crossing the streetB 
and the tops of the houses. From New York, two lines proceed 
Bouth to New Orleans ; one by way of Philadelphia, Baltimore, 
Washington, and Charleston, making a length of 1966 miles ; the 
other runs from Cleveland, on !Cake Ontario, by Cincinnati and 
Nashville, being a length of 1200 miles. So small a price is charged, 
that there is a largo amount of miscellaneous correspondence, besides 
market and stock intelligence. A message of ten words, for ex- 
ampie, may be sent from Washington to St. Louis — a distance pf 
989 miles — ^for 1 dollar 20 cents. Under 200 miles, the charge is about 
a cent, per word. On some lines as many as 700 messages are sent in 
one day. So rapid is the transit, that the news brought to New York 
by a European steamer, at eight o' clock a.m., has been telegraphed, by 
way of Cincinnati, to New Orleans, and the effects there produced on 
the market retumed to New York by eleven o' clock — ^being a circuit 
of nearly 4000 miles in three hours. 



NEW EFPECT OP THE MAGNETIO TELEaBAFH. 

The various wires of telegraphs beginning to intersect so many 
Bections of the United States, are said to bave a decided effect upon 
electricity. Professor Olmstead, of Yale College, states, that as the 
Btorm Comes up, and especially when over the wires, say fifty or a 
hundred miles distant, the lightning is attracted by the wires ; which 
can be proved by any one remaining in a telegraph office for half an 
hour. About the timo the storm in coming up, the wires are con- 
tinually filled with electricity. It is the Professor's opinion, that we 
should never bave heavy thunder showers, or bear of lightning 
Btriking, so long as we bave telegraph wires spread over the earth. 

USE OF THE ELECTBIO TELEGRAPH IN OEOGBAFHY. 

At a late meeting of the Belgian Academy of Sciences, M. 
Quetelet, the secretary, read an extract from the Keportmade by the 
British Astronomer Boyal (Mr. Airy) on recent experiments to 
determine the difference of longitude between the observatories of 
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Greenwich and BruBsela by the submarine electrìc telegraph. Three 
thousand signals were exchanged b§tween tbe observatorìes, and 
compared with the locai time of each as determined by the meridian 
passage of certaìn stara ; and of the 8000 signals 1000 were selected 
as the most carefully made or the most satisfactory. The result, 
Mr. Airy says (and there is no higher authority), presents a degree 
of accnracy to which no previous determination of longitude can 
pretend. He thìnks the probable error in distance cannot exceed 
one or two yards, and this upon a line about 190 miles in length ! 
The problem consists in measuring with great precision the difference 
of time between an astronomicèd clock at Greenwich and one at 
Brussels. Now, this is only about 17 minutes, or 1020 seconds, and 
two yards in that case represent no more than the ISOth part of a 
second ; whUe we know that astronomers bave no direct means of 
measuring a smaller fraction of time than th^ tenth of a second. How 
then is a fraction 18 times less than the lOth of a second ascertained ? 
The secret lies in the power which the electrìc telegraph giyes of 
repeating an observation any number of times^ and with extreme 
facility. In the present case, 3000 observations were taken, of 
which 1000 of the most perfect were selected; and from the mean of 
these a result is deduced poesessing a degree of minute precision noi 
attainable by any other method. Where the ttiìegraph exists, 
longitudes, hitherto the loosest of ali iliieasures on the earth's surface, 
may be rendered the most exact. Few gentlemen who have had 
their estates surveyed know the length or breadth of one of their 
farms as correctly as the distance between Greenwich and Brussels is 
now known. 

NXW SYSTEM OF ELECTBIO SIQNALS. 

Some experìments bave been made with a New System of Electric 
Signals at the Paris station of the Northern Bailway. An apparatus 
having the words tram and toid est hien is placed at each station. 
An indicator or band is placed in this apparatus, and is attracted 
by the magnetic power on the inside, to the one or the other direc> 
tion^ according to the electrìc current. On the outside of each 
station is placed a pedal, with a sprìng adjusted in such a manner 
that each wheel of tìie train presses on the sprìng ; thus establishing 
a contact which gives a movement of the pile to ihe apparatus, and 
produces the foUowing effect: — Ist. A ring of a beli at the next 
station announces that the train is advancing, by which means the 
employés prepare for its arrìval ; 2ndly, the indication to tbe pre- 
ceding station having just signalìsed la voie est libre^ it allows the an- 
noimced train to advance, if, on the contrary, the band points towards 
the word train. In drawing the handle of the apparatus at its station, 
it communlcates to the indication fìxed on the locomotive the signal 
arrétez : but as soon as the indicator at the station shows la voie est 
libre, by reversing the handle above-mentioned, the engine-driver 
receives the signsJ tout est bien, and he then knows that he may 
advance with securìty. By a very simple oombination, when the 
signal arrétez is given, the engine-driver can immediately ehut ofif bis 
Bteam, so that ali accident may be prevented. 
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BAKEBIAN LECTUBB, ON OSMOTIO FORCE. — ^BY FROFESSOB GRAHAM. 

This name was applied to tihe power by which liquids are impelled 
through moist membrane and other porous sepia in experiments of 
endosmose and exosmose. It was shown that with a solution of salt 
òn one side of the porous septum and pure water on the other side, 
(the conditìon of the osmometer of Dutrochet when filled with a 
saline solution and immersed in water,) the passage of the salt out- 
ward is entirely by diffusion, and that a thin membrane does not sen- 
sibly impede that molecular process. The movement ìs confined to 
the liquid salt particles^ and does not influence the water holding 
them in solution, which is entirely passive : it requires no furiher 
explanation. The flow of water inwards, on the other hand, afiEects 
sensible masses of fluid, and is the only one of the movements- which 
can be correcUy dedcribed as a current. It is osmose, and the work 
of the osmotic force to be discussed. As diffusion is aiways a 
doublé movement — ^while salt diJBFuses out, a certain quantity of 
water necessarily diffuses in at the same thne, in exchange — diffii- 
sibUity might be imagined to be the osmotic force. But the water 
introduced into the osmometer in this way has aiways a definite relation 
to the quantity of salt which escapes, and can scarcely rise in any 
case above four or sìx times the weight of salt ; while the water 
entering the osmometer often exceeds ^e salt leaving it at least one 
hundred times ; diffusion, therefore, ie quite insufficientto account for 
the water current. The theory which refers osmose to capillarity 
appears to' bave no better foun^ation. The great inequalìty of 
ascension assumed among aqueous fluids is found not to exist when 
their capillarity is correctly observed, andmany of the saline solutions 
which give rise to the highest osmose are indistinguishable in ascen- 
sion from pure water itself. Two series of experiments on osmose 
were described : — the first series made with the use of porous minerai 
septa, and the second series with animid membrane. The earthen- 
ware osmometer consisted of the porous cylinder employed in voltale 
batteries, about five inches in depth, surmounted by an open glass 
tube 0*6 inch in diameter, attached to the mouth of the cylinder by 
means of a cup of gutta percha. In conducting an experìment, the 
cylinder was filled with any saline solution to the base of the glaas 
tube, and immediately placed in a laj*ge jar of distilled water ; and as 
the fluid within the instrument rose in the tube, during the expe- 
riment, water wi^ added to the jar so as to prevent inequalìty of 
hydrostatic pressure. The rise (or fall) of liquid in the tube was 
highly uniform, as observed from hour to hour, and the experiment 
was genendly terminated in five hours. From experiments made on 
solutions of every variet}* of soluble substances, it appeared that the 
rise or osmose is quite insignifìcant with neutral organic substances 
in general, such as sugar, alcohol, urea, tannin, &g. ; so also with 
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neutral salta of the earths and ordinary metals, and with chloride of 
sodìum and potassimn, nìtiates of potash and soda, and chloride of 
mercury. A more sensible but stili very moderate osmose is exhi- 
bited by hydrochloric, nitric, acetic, sulphuroxis, citrìc and tartaric 
acids. These are surpassed by the stronger minerai acids, such as 
Bulphurìc and phosphoric acid, and sulphate of potash ; which are 
again exceeded by salts of potash and soda, possessing eìther a 
decided acid or alkaline reaction, such as binoxalate of potash, phos- 
phate of soda, and carbonates of potash and soda. 

The highly osmotic substances were also found to act \7ith most ad- 
Tantage in small proportions, producing in general the largest osmose 
in the proportion of one-quarter per cent, of salt dissolved. Osmose 
ìs, indeed, emìnently the phenomenon of weak solutions. The same 
substances are likewise always chemically active bodies, and possess 
affinities which enable them to act upon the material of the earthen- 
ware s^tum. Lime and alumina were accordingly always found ìif 
solution after osmose, and the corrosion of the septum appeared to be 
a necessary condition of the flow. Septa of other materials, such as 
pure carbonate of lime, gypsum, compressed charcoal, and tanned 
Bole-leather, although not deficient in porosity, gave no osmose, 
apparently because they are not acted upon chemicaUy by the saline 
solutions. Oapillarity alone was manifestly insufficient to produce 
the liquid movement, while the via motrix appeared to be chemical 
action. The electrical endosmose of Porrett, as lately defined with 
great òleamess by Weidemann, was believed to incUcate the pos- 
session of a peculiar chemical constitution by water, while liquid, 
or at least the capacity to assume that constitution when water is 
polarized and acting chemically upon other substances. A largo but 
variable number of atoms of water are associated together to fonn 
a liquid molecule of water, of which an individuai atom of oxygen 
stands apart, forming a negative or chlorous radicai ; while the whole 
remaining atoms together are constituted into a positive or basyloua 
radicai ; which last will contain an unbalanoed equivalent of hydrogen 
giving the molecule basicity, as in the great proportion of oi^ganic 
radicals. Now it is this voluminous basylous radicai which travels 
in the electrical decomposition of pure water, and resolver itself into 
hydrogen gas and water at the negative polo, causing the accumula- 
tion of water observed there ; while the oxygen alone proceeds in the 
opposite direction to the positive polo. Attention was called to 
the fact, that acids and alkalies, when in solution, are chemically 
oombined with much water ofhydration ; sulphuric acid, forinstanoe, 
evolving beat when the fiftieth equivalent of water is added to it. 
In the combination of such bodies, the disposai of the water is gene- 
rally overlooked. Osmose was considered as depending upon such 
seoondary results of combination ; that is, upon ìhe hrge number of 
voluminous proportions of the water molecules involved in such com- 
binations. The porous septum is the means of bringing out and 
rendering vìsible, both in electrical and ordinary osmose, this Hquid 
movement attending chemical combinations and decompositions. 
Although the nature and modus operandi of the chemical action 
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{MrodQcing osmose remains stili very obsoure, oonsiderable light is 
thrown upon it in the application of septa of animai membrane. Ox 
bladder was found to aoquire greatly increased activity, and also to 
Ibct with much greater regularity, when first divested of ìts outer 
ìnuscalar coat. Cotton calicò also, impregnated with liquid albumen, 
and afterwards exposed to beat so as to coagulate that substance, 
was sufficiently impervious, and formed an excellent septam, re- 
sembling membrane in every respect. The osmometer was of the 
usuai bulb-form, but the membrane was supported by a piate of 
perforated zinc, and the ìnstaniment proyided with a tube of consider* 
able diameter. The diameter of the tube being one-tenth of that 
of the mouth of the bulb or disc of membrane exposed to the fluids, a 
rise of liquid in the tube amountìng to 100 millimètres ìndicated that 
as much water had permeated the membrane and entered the osmo^ 
meter as would cover the whole surface of the membrane to a depth 
of one millimètre, or one twentyfifth part of an inch. Such 
millimètre divisions of the tube become^degrees of osmose, which are 
of the same value in ali instruments. 

Osmose in membrane presented many points of sìmiUtrity to that in 
earthenware. The membrane is constantly us dergoing decomposition, 
and its osmotic action is inexhaustìble. Further, salts and other sub< 
stances capable of determining a largo osmose are allchemically active 
substances, while thegreatmassof neutral monobasic salts of the metals, 
such as chloride of sodium, possess only a low degree of action, or are 
wholly inert. The active substances are also relatively most efficient in 
small proportìons. When a solution of the proper kind is used, the 
osmose or passage of fluid proceeds with a velocity whoUy unprece- 
dented in such experìments. The rise of liquid in the tube with a 
solution oontaìning one-tenth per cent, of carbonate of potash in the 
osmometer, was 167 degrees or millimètres, and with one per cent, 
of the same salt, 206 degrees in five hours. With another membrane 
and stronger solution, the rise was 863 miUimètres, or upwards of 
30 inches in the same time ; as much water therefore was impelled , 
through the membrane as would coyer its whole surface to the depth 
of 8 '6 millimétres, or one-third of an inch. The chemical action 
must be diflerent on the substance of the membrane at its inner 
and outer surfaces to induce osmose ; and according to the hypothetic 
yiew which accords best with the phenomenon, the action on the 
two sides is not unequal in degree only, but also diiferent in kind. 
It appears as an alkaline action on the albuminous substance of the 
membrane, at tìie inner surface, and as an acid action on the 
albumen at the outer surface, The most general empirical con- 
clusion that can be drawn is, that the water always accumulates 
on the alkaline or basic side of the membrane. Hence, with an 
alkaline salt, such as carbonate or phosphate of soda, in the 
osmometer and water outside, the flow is inwards ; but with an 
acid in the osmometer, on the contrary, the flow is outwards, or 
there is negative osmose, the Hquid then falling in the tube. In 
the last case, the water outside is basic when compared with the 
acid withìn, and the flow is therefore stili towards the base. Th0 
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chlorìde of sodium, chlorìde of barìum, chlorìde of magnesimn, ftnd 
sirnUar neutral salta, are wholly indifferent, or appear only to act in 
a subordinate manner to some other active acid or basic substance,' — 
which last may be present in the solution or membrane in the most 
minute quantity. Salta which admit of dividing into a basic subsalt 
and free acid exhibit an osmotic activity of the highest order. Such 
are the acetate and various other sahs of alumina, iron and chrohiiuni, 
the protochloride of iron, chloride of oopper, nitrato of lead, &c. The 
acid travels outwards by dififìision, superinducing a basic condition of 
the inner surface of the membrane and an acid condition of the outer 
surface, the fa vourable condition of a high positive osmose. The bibasic 
salts of potash and soda again, such as the sulphate and tartrate of 
potash, although strictly neutral in properties, begin to ezhibit a 
positive osmose, in consequence, it may be presumed, of their reso- 
lution into'an acid supersalt and free alkalme base. The following 
table ezhibits the osmose of substanoes of ali classes : — 
0*mo»e qfl per cent, ^hUion$ in Membrane. 

Ozaljo Acid — 148 degrees. 

Hjdrochloric Acid . -. — 92 

Terchloride of Gold — 64 

BicblorideofTin — 48 

Bichlorìde of Flatinum — SO 

Chloride of Macnesiuin — 3 

Chlorìde of SocQum + 2 

Chlorìde of Potassiom 18 

Nitrftte of Soda 2 

Nitrato of Silver 34 

Sulphate of Potash 21to60 

Stdphate of Magnesia 14 

Chlorìde ofCalciom 20 

Chlorìde ot Barìum 21 

Chlorìde ofStrontium 26 

Chlorìde ofCobalt 26 

Chlorìde of Manganese 34 

Chlorìde of Zino 64 

Chlorìde of Nickel 88 

NitrateofLead 125 to 211 

Nitrato of Cadmium 137 

Nitrato of Uraniani 234 to 468 

Nitrato of Copper 204 

Chlorìde of Copper 351 

Protochlorìde of Tin 289 

Protochlorìde of Iron 435 

Chlorìde of Mercury 121 

Protonitrate of Mercury 366 

Pemitrate of Mercury 476 

Acetato of Sesquioxiao of Iron .... 194 

Acetato of Alumina 280 to 393 

Chlorìde of Aluminum 640 

PhosphatoofSoda 311 

Carbonate of Potash 439 

It may appear to some, that the chemical character which has 
been assigned to osmose takes away from the physiological interest 
of the subject, in so far as the decomposition of the membrane may 
appear to be incompatible with vita! conditions, and that osmotic 
movements must therefore be confined to dead matter; but such 
apprehensions are^ it is believed, grouudless, or at ali eventa prema* 
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tare. Ali parta of Hyìng structures are allowed io be in a state of 
inoessant change of decomposition and renewal. The decomposition 
oociÙTÌng in a living membrane while effecting osmotic propidsion 
may possibly, therefore, be of a reparable kind. In other respects, 
chemical osmose appears to be an agency particularly adaptod to 
take pari in the anunal economy. It is seen that osmose is pecu- 
liarly excited by dilute saline solutions, snch as the animai juioes 
really are, and that the alkaline or acid property which these juioes 
«Iways possess, is another most favourable condition for their action 
on membrane. The naturai excitation of osmose in the substance of 
the membranes or cell-walls dividing such solutions, seems therefore 
ahnost inevitable. In osmose there is^ further, a remarkably direct 
substitution of one of the great forces of nature by its equivalent in 
another force — the conversion, as it may be said, of chemical affinity 
into mechanical power. Now what is more wanted in the theory of 
animai functions than a mechanism for obtaining motive power from 
chemical decomposition as it occurs in the tissues ? In minute 
microscopie cells the osmotic movements being entirely dependent 
upon extent of surface, may attain the highest conceivable velocity. 
May it not be hoped therefore to find, in the osmotic injection of 
fluida, the deficient link which certainly intervenes between muscular 
movement and chemical decomposition? 

NEW ELBOTBICAL 6ATTEBT. 

Mb. W. Stmons has described to the £rìtish Association, a new 
Electrical Battery, composed of a series of plates made of a misture 
of gutta percha, bees'-wax, and shellac. The detaik of this battery 
will be foimd in the PharmaceìUiccU JoumcU for July, 1854. 



OONTBIBUTION TOWABDS THE HISTOBT OF FABA7FINX. 
BT BABON BEIOHENBACH.* 

Neably a quarter of a century has now elapsed since I exhibited 
the first specimen of Paraffine to the German Association of Natu- 
ralists, at Hamburgh, in 1830, and described the mode of preparing 
this substance in Schweigger's JovmcU of Chemistry. With the 
exception of some analyses by Ettling, Lewy, and others, very little 
has been communicated regarding this body since that period. The 
very valuable properties of paraffine, the power with which it resista 
the action of concentrated acids and alkalies, and even of potassium 
at a boiling temperature, the brilliant whiteness of its flame, which 
deposits no soot, its beautiful translucency and its lubricating 
quality, recommend this substance for various technical application.*); 
and I bave myself called attention to this fact from its first discovery, 
without being able, however, to arrivo at any satisfactory results in 
its industriai application. The difficulty which presented itself, waa 
the amali quantity which the dry distillation of woodfumishesof this 
substance. I euibsequently showed that paraffine might be obtained 
from vegetable oils, from animai substances, and likewise from pit- 

* From the Journal fUr pràktùche Chemie^ by Otto Liimé Erdraann and 
Gnatay Werther, No. 17, Ootober, 1854; Fhilo9opìneàl Magasin», No. M. 
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coal ; but from ali these substances so minute a quantity was obtained 
that its production for manufacturing purposeB was neither remu- 
nerative nor inviting. Thus paraffine remained up to this period an 
interesting curiosila, unknown except in the collection of scientìfic 
chemists. 

I now bear tbat in England, which is essentially the country of 
iisefol applications, a manufactory of paraffine upon an extended 
scale has been carried on by Mr. Young, sinoe 1860. This very able 
chemist has succeeded in finding a method which yields comparatively 
large quantities of paraffine. Mr. Young obtains 13 pounds from a 
ton of cannel coaL This disoovery renders the preparation of paraf- 
fine a lucrative branch of industry, especially since, in addition to the 
production of paraffine, a large quantity, about 30 gallons, of a lubrì- 
cating oil is obtained which is saturated with paraffine ; and which is 
said to surpass ali other fatty substances as an antifrictional, and to 
bave been already so generally adopted, that Young's works now 
supply weekly as much as 8000 gallons to the market. The most 
evident proof of the advantages offered by paraffine, is the rivaliy 
which has already ensued in its production, and is well illustrated by 
an action at law, which some of the later competitors of Mr. Young 
have brought against him with the view of upsetting bis patents, by 
attempting to prove that the discovery was not new, and was, in 
fact, not capable of beìng patented. It is true that the discovery of 
paraffine is my own, and I have announced it. To Mr. Young, 
however, belongs the merit of asecond diflcovery, the merit of having 
elaborated a method which fumishes a comparatively large quantity 
of this substance, and which is sUfficiently remunerative to the manu- 
facturer ; a result which I had vainly endeavoured to realize. I hope 
that Mr. Young will succeed in convincing the legai authorities of 
the priority of bis practical discovery, which was not part of any 
purely scientifìc investigation, and which I cannot claim in any way. 
May he enjoy the fruits of bis invention and of bis industry, which he 
deserves, and to which no other person has a right! 

CONCENTRATION OF ALCOHOL IN SOUHERINa'S BXPERIMENTS. 

Pbofbssob Graham, in a communication to the British Associa- 
tion, States that when an open vessel is fiUed with a mixture of alcohol 
and water and exposed to the air, the alcohol goes off first and leaveè 
the water; but if, as in Sòmmering's Experiments, a bladderbecom- 
pletely filled with dilute alcohol, the liquid will decrease in bulk, and 
the water pass through the membrane, leaving a much larger per 
centage of alcohol in the bladder. Dry membrane does not exhibit 
this phenomenon ; for a jar, the mouth of which is covered with dry 
bladder, allows the alcohol to escape first. The author believes that 
liquids diffiise mechanically, by a kìnd of repulsive force of the same 
nature as that exhibited by gases. When common salt is added to 
water in a jar, membrane tied over it, and immersedin a vessel con- 
taining pure water, dìffusion takes place in quantity which has a re- 
lation to the per centage of salt dissolved. Alcohol, however, exhibita 
an anomaly in this respect ; for the quantity of alcohol which difiìised 
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itself through the membrane, when 5 per cent, of alcohol was prenent 
in the liquida was not increased when the per oentage of alcohol was 
10, 15, òr 20. The phenomenon indicates a siftìng or separating 
power to reside in membrane, and introduce^ a third element, in addi- 
tion to diffusion and. osmose, i|ito the discussion of the permeabìlity 
of membranous septa. The author believee that Sòmmering's experi- 
ment was an instance of arrested difi^sion where more than 5 per 
cent, of alcohol was present. The action has some resemblance to the 
separating and secreting power of cells in the living organismi, and 
may prove of great physiological interest, particularly if the action 
should be found to extend to albumen and other organic substances. 
Prof. Faraday considered the latter part of the paper exceedingly 
importante and expressed a wish that Prof. Graham would give bis 
reasons for believing that liquids difiused owing ~to a repulsion be- 
tween the liquid particles. Might not the attraction of the surround- 
ing medium be whoUy or partly the cause? In answer to this Prof« 
Graham stated that tibe phenomena characteristic of gaseous diffusion 
might be explaìned by an attractive as well as a repulsiTe force. In 
the diffiision of liquids, the same analogies were observed, as also the 
game intensity of action. From a bottie containing solution of alum, 
the sulphate of potash goe^ off first, and sulphate of alumina remains. 
Again, sulphurous acid and chloride of sodium may be boiled together 
and no hydrochloric acid is given off; but mix them in the diffusion 
vial, and hydrochloric acid is given off, whilst sulphite of soda remains. 
Experìments on this subject are being accumulated by the author, 
and he sees every reason to consider that since gaseous diffusion can 
be most clearly explained by the repulsive view, liquid diffusion, sq 
analpgous to it^ should be likewise expressed. 

ALCOHOL IN WINSB. 

Db. l^BNCE JoKSB, in a communication to the Boyal Society, 
''On the Acidity, Sweetness, and Strength of Wine, Beer, and 
Spirits," States that he has determined, by means of the alcoholo* 
meter of M. Geisler, of Bonn, the strengthdof different samples of — 
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The Burgundy and Glaret bave less alcohol than was found by Mr. 
Brande forty years ago in the wines he examined. The Sherry Ì9 
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now Btronger ; the Port is not so strong ; the Marsala is weaker ; the 
Bhine wine is the sanie strength ; the Brandy is as strong as formerly ; 
the Bumis nearly half as strong again ; the Porter is stronger; and 
the Stout rather stronger than formerly. 

NBW FBOOESS OF ALKALIHETBT. 

Db. Abtlet Paston Pbice remarks, the primary difficulty to be 
overoome is the entire expulsion of carbonio acid. Having pre- 
pared the standard solutions of a desired strength, the determination 
of an alkali or of an alkaline carbonate, may be thus effected: — 
10 grains of an i^kaline carbonate, carbonate of sodtf^ for example, 
after having been placed in a flask, a solution of oxalic acid corres- 
ponding to 10 grains of pure carbonate of soda is added ; the solution 
is then boiled until the expulsion of carbonic acid be effected, when 
the solution is diluted with distìlled water ; and after the addìtion of 
a few drops of a solution of litmus, the excess of oxalic acid is de- 
termined by a standard solution of ammonia. The excess of oxalic 
acid remaining will, of course, indicate the impurities present, or the 
absence of alkali, which, by deduction from the quantity orìginally 
taken, will give the àmount of available alkaU. 

Gare must be taken that the solution be only tinted with litmus, 
and not too deeply coloured ; as the more feeble the coloration within 
certain limite, the more easily detected is the change of tint produoed 
by an excess of alkali or of . acid. 

Dr. Price has found it necessari to employ distilled water for 
dOuting the solutions, faìUng, as he has dono, to obtain accurate re- 
sults with other water, owing to the presence of carbonic acid. — 
Ahridgedfrom the Chemical G<tzeUe. 

CONSTANT ACTION BLOW-MPB. 

S. DE Luca has proposed to attach a vulcanized india-rubber bag 
to the tubular stem of a common Blow-pipe, and to fasten the 
cylindrìcal end with its nozzle to the other end of the bag, the latter 
thus constituting a part^f the stem of the blow-pipe. The end of 
the tubular stem which opens ìnto the bag is closed by a valve which 
opens inwards. If air be blown through such a blow-pipe, the 
elastic bag will be inflated ; and as the compressed air cannot return 
through the valve, it will flow through the nozzle, aAd tnaintain the 
blast of air Constant, the bag requiring only to be fìlled from time tò 
time. Such an instrument does away with the inconvenìence of 
maintaining a Constant blast by the mouth, which is very tiresome, 
and, to many persons, injurious, especially when it is necessary to 
blow for a considerable time. This form recommends itself as much 
to jewellers as to chemists. — L'InatUut, No. 1054. 

\ 

bbiet's gazogenb appabatus. 

MM. MONDOLLOT, of Paris, successors of M. Briet, bave made 

an improvement in the Gazogene Apparatus which heóra the name 

of the latter, by surrounding the upper vessel with an outer one or 

jacket, fìtted with a cover. The space between the case and the 
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enclosed vessel may be filled with ioe or wìth cold water, into which 
refrìgerent xnìxtures may be put. In this a luuch more agreeable 
summer beverage may be prepared than witìi the originai apparatus. 
— Le Genie Indiutrid, 



AFFLIOATTON OF GAS TO ASBAY FITRNAOBS. 

MM. PxLiooT and Levol hàve establìshed in the Paris Mini 
fiomaces for assaying gold, in which common coal gas ia employed 
as the soorce of beat with considerable advantage. 



EFFXOT OF COLOUBBD LIOHT ON OBBHINATION. 

To determine the commercial vaine of any seeds, one hundred of 
them are placed in a pot in a stove-honse for the purpose of quicken- 
xng the process of Germination. If ali the seeds germinate, the 
Beeds obtain the highest Talue in the nuurket. If only eighty ger- 
minate, the seed loses twenty per cent, in value. This process 
ordinarily occupies from twelve to fifteen days ; but Mr. Lawson has 
foond that by nsing blue glass he ìb enabled to determine the vaine 
of the seed in two or three days ; and this is a matter of such com- 
mercial importance to him that it is quite eqnlJ to a gift of 5002. a- 
year. — Proceedmga ofthe JRoyal Polytechmc Society, 

[INFLUSNOE OF THE SOLAB BADIATIONS ON THE VITAL FOWEBS OF 
PLANTS OBOWING UNDEB DIFFEBENT ATMOBP^EBIO CONDITIONS. 

Mb. J. H. Gladstone has read to the British Association the 
second Beport given by the author, and commenced by descrìbìAg 
accurately what portions of the prismatic spectrum were cut ofi by 
the varìous coloured glasses employed in bis experìments. A serìes 
of observations followed on hyacinths grown under very varied 
influences of light, and solu* beat, and chemical agen<nr. Among 
the results may be mentioned the power of the yellow ray to 
dimìnish the growth of rootlets, and the absorption of water ; the 
power of the red ray to hinder the proper development of the plant ; 
and the efifect of total darkness in causing a rapid and abundant 
growth of thin rootlets, in preventing the foimation of the green 
oolouring matter, but not of that of the blue power, nor of the other 
oonstituents of a healthy plant. A serìes of experìments on 
germination was then detuled. Wheat and peas haa been grown 
wìthout soil imder largo colourless, blue, red, yellow, obscured 
oolourless, and obscured yellow glasses, and in perfect darkness. 
The effects resulting from these varìed conditions were very marked ; 
and the descrìption of them occupies a oonsiderable spaoe in the 
Beport. The two plants experìmented on — ^being chosen from the 
two great botanica! divisions — exhibited a wide diversity, sometimes 
amounting to a direct opposition, in their manner of beìng affected 
by the same solar ray ; but in the case of both the plants, under 
the cìrcumstances of the ezperiment, the fbllowing effects were 
observed : — ^The cutting off of the chemical ray facilitates the pro- 
cess of germination, and that both in reference to the protrusion of 
the ladides, and the evolution of the piume: the stem grows 
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unnatTually tali, and there ìb a poor developinent of leaves in dark- 
ness, becoming more manifest as the darkness is more complete ; 
and the yellow ray ezerts a repellant influence on the roots, givìng 
the wheat a downward and the pea-roots a lateral impulse. A few 
experiments on the germination of other seeds were then narrated ; 
and the Beport concluded with an account of experiments on the 
germination of wheat and peas in oxygen, hydrogen, and carbonio 
acid gases, as well as in ordinary atmospherìc air, and in air from 
which carbonio acid was at ali times certain to he removed. The 
results confirmed former observations on the necessity of oxygen. 

Professor Miller, in thankihg theauthor for his valuable researches, 
made some remarks on the interesting results that the inyestigation 
had brought to light ; and drew especìal attention to the remarkable 
fact stated in the paper, that the blue rays retarded the action of 
germination at first, aithough they probably accelerated the growth 
of the plant afterwards, — the act of germination being attended with 
the absorption of oxygen, but the process of development being, on 
the contrary, attended with the extrìcation of this gas. Professor 
Anderson remarked, that a similar diiference in the rate of growth 
of the lèguminous plants and grasses to that descrìbed by Mr. 
Gladstone had been observed when they were manured with the 
same material. Nitrato of soda, which was found to be an exoellent 
fertilizer for grasses, had comparatively little influence upon lègumi- 
nous plants. — AthencBum, No. 1405. 

LÉAD IN HTDBOOHLOBIO AM) NITBIO ACIDB. 

Db. S. Macadam, in a communication to the British Assodation, 
states that in the course of some analyses made with the view of 
determining, if possible, the presence of lead in animai organisms, 
the author saw reason to suspect that the Acids employed by hìm 
might contain Lead. On testing these — ^which were the purest to be 
purchased from the manufacturers — small but very distinct indica- 
tions of lead were obtained. In commercial or impure specimens 
of hydrochlorìc and nitrìc acids, the lead is much more abundant. 
The importance of such a discovery in reference to searching for 
metallic poisons in oiganized tissues is so great, that the author 
cautions analytical chemists against the use of the acids for such 
purpoees, witìiout previously testing them for lead. 

After the reading of this paper, it was stated that a oonsiderablo 
portion of lead had been detected in snufif and curry ; and instances 
were named of persons who had been sufferers from this poisonous 
Bubstanoe being introduced into the system by snuff*taking. 

I 

VOLATILE BA8ES OF BITUMIKOUS BHALE. 

Mb. 0. Gbevillb Wiluams has read to the Chemical Society, 
a paper ** On the Volatile Bases produced by Destructive Dìstillation 
of the Bituminous Shale of Dorsetshire." He showed that althoug-h 
the organic matter in the shale was in a semi-fossilized state, the 
alkaloids picoline and lutidine were present in considerable quantity, 
accompanied by a new base which he calls vertidine, and another 
notyetnamed. &e likewise descrìbed two new and very sìngular bases, 
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esrmìdine and methyle-lutidine ; the latterremarkable for the xnagni- 
ficent piirple whìch its solution soon acquìres. He also traoed out 
at some length the relations existing between the isomerìe groups 
of bases represented by aniline on the one band, and pyrìdine on 
the other. 

PtJBIlflOATION OF OBAPHITB POR LBAD PBNOILS. 

BVNOB proposes to purify poor Graphite for Pencils, by digesting, 
for thiity-six hours, the finely powdered minerai with about doublé 
its weight of concentrated sulphurìc acid; then diluting the acid 
Tvith water, and washing the powder free from acid. Graphite thus 
powdered is very much cheaper than the ordinary EngUsh, and is 
qnite as pure as the best Borrowdale black-lead. The decanted 
sulphurìc acid contains iron, sulphate of alumina^ &c. ; the latter 
may he separated when large quantities of graphite are operated 
upon. Bunge also proposes to add a little lamp-black with the 
graphite^ in order that the liues made by the pencils may bave a 
deeper shade of black. Probably, certain kinds of manganese may 
be used for the same purpose. — La Te^nologiste ; Dublim, Jov/mal 
of Industriai Progress, No. 1. 



NEW MBTALLIO ALLOY. 

M. Bblande, of Paris, has presented an invention, which consista 
in certain processes for producing a New Metallic Alloy, similar 
.to Silver in appearance, and intended to supersede it in yarìous appli- 
cations. Tin forma the base of the composition ; and, to prepare it, 
the inVentor calcines it two or three times with saltpetre, and re- 
duces the calcined part to powder, which is melted down in a 
crucible. When in a fluid state, it is purified by beìng mixed with 
charcoal powder, the clear part being drawn off ìnto another crucible 
ready for use. — Miniaig Jov/rnal. 



CHBMISTRT OP OPIUM. 

Db. AKDinRSON has read to the Brìtish Asaociation apaper ''On 
the Oonatitution of Meconine and Papaverine, and their Belations to 
the other Gonstituents of Opium." The autiior commenced by re- 
ferring to the opinion often expressed by chemists, that where 
several well-marked crystalHne compounds are met with in {he same 
plant, some definite chemical relation must exist between them. But 
even ip those cases — as, for instance, in that of quinine and cinchonine, 
where the formulse of the si^bstances are veiy simply related — ^the 
oonversion of one into the other has not been successful. In the 
course of the author'B investigation of the opium compounds, he had 
obtained a product of decomposition of narcotine, which he called 
opianyl. The result of the ezperiments now detailed showed that 
this subatance is identical wiui the meconine which Combe found 
naturaliy existing in opium. The author having thus made the first 
step towards the simplification of the complex chemistry of opium, 
conduded by pointing out the relations subsisting among ita other 

9 
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ooDBtituents ; and expressed the opinion that these coold noi be 
fortuìtousy bui poiuted to the possibility of further simplificatioos. 

OHEHICO-PHTSIOLOOICAL ACTION OF OOFFEE. 

Db. Julius Lehmann gives the following as the resulta of bis 
experiments upon the Action of Coffee as an article of diet : — 

1. The use of a decoction of coffee produces two effects upon the 
body which are veiy difficult to unite — ^it causes the assimiUtion of 
the food to take place slower, and produces a greater activity of the 
nervous and cìrcuìating systems. 

2. It enlivens the activity of the mind, a gene^^ feeling of well- 
being and elevation of spirits being produced by the mutuai modi- 
fication of the special actions of tibe empyreumatic oil and o( the 
caffeine. 

3. The retardatioi^ of the assimilatiou ischiefly owìng to the action 
of the empyreumatic oil ; but the caffeine also acts similarly when 
largo quantities of it are taken. 

4. Increased action of the heart, trembling, suppression of urine,' 
headache, a peculiar intozicated state and delirium, are the results of 
.the action of the caffeine. 

5. Increased^ function of the perspiratory glands and kidneys, 
acceleration of the peristaltic motion^ elevation of the activity of the 
understanding, congestions, restlessness, and loss of sleep^ are pro- 
duced by the empyreumatic oiL — Liébi^s Annalen, Izzxvii. 

OABBAZOTIO ACID. 

Pbofessob G. CALVEBThas read to the British Association apaper 
" On the Physiological Properties of Carbazotic Acid." The author 
stated that Dr. BeU, Physician to the Boyal Infirmaiy^ Manchester, 
had cured several cases of intermittent fever with this acid. He also 
said, that he should be veiy happy to fumish any physician with a 
small quantity of this substance, so that its real me<&cal vaine might 
be ascertaìned. After déscribing the prooess by which pure car- 
bazotic could be procured from carbone acid, he impressed upon 
the meeting the value of the pure acid as a yeUow dye for silk. 

Mr. Warrington observed that carbazotic acid was first «nployed 
in silk-dyeing at Lyons — ^that in 1851 its price at Paris, where it was 
manufactured, was lOs. per Ib. ; and that if the grass tree or black 
bay gum (which could be imported into this country from Australia 
for 14s. per cwt.), were employed, and treated with nitric acid (a 
process originally suggested by Dr. Stenhouse) he believed that it 
might be prepared for a shilling per Ib. 

ITBW DEBIVATIVES OF CHLOBOFOBM. BT PBOFESSOB WILLIAMSON. 

AocoBDiNa to the results of recent researches in the constitution 
of salts, and the methods thence introduced of ezplaining chemical 
ròactions, it ìb equally correct to represent such a reaction as that 
of hydrochloric acid on hydrate of potash, as consistìng in an exchange 
of hydrogen of the one for potassium of the other, or of chlorine in 
one for perozide of hydrogen in the other. In Mr. Ka/s reflearches. 
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this notion has obtained very striking illustration ; forheHasobtained 
a peculiar body in which the chlorine of chloroform is replaced by 
peroxide of aethyle by the action of chloroform on three atoms of 
sethylate of sodium^ which product may be equally well conceived to 
be a body in which the hydrogen of three atoms of alcohol is replaced 
by the tribasic radicai of chloroform. — See the outline of the Be- 
searches in the Proceedmgs of the Royal Society^ June 15, 1854. 

ABTIPIOIAL SEA-WATBE. 

Db. O. Wilson has read to the British Association a paper " On 
the Artificial Preparation of Sea- Water for Marine Vivaria." This 
contribution was a criticism on a communication made by Mr. Gosse, 
and contained in the AwìtaU of Natv/ral History. Guiding ìhim- 
self by Schneitzer's analysis, Gfosse employed chloride of sodium, 
siìlphate of magnesia, chloride of magnesium, and chloride of potas- 
simn. Into a mixed aqueous solution of these salts, Gosse introduced 
yarìous species of marine plants and animals ; and for sìx weeks they 
throve and flourished. Br. Wilson considers, however, that the lesa 
abundant, but stili essential, constituents of sea- water — ^such as car- 
bonate of lime, sulphate of lime, phosphate of lime, fluoride of calcium. 
Bilica, lodine, and bromine — should not be absent, as these latter 
substonces are fomid in marine plants and animals; it is there- 
fore plainly evldent that the medium in which they live ought to 
contain the same substances. It is, of oourse, quite possible that in 
a single aquarìum, the death of a certain portion of the animaìs might 
fumish calcareous salta, &c. for the growibh and preservation of their 
survivors ; and in like manner the death of a given number of plants 
might liberate iodides, bromides, &c., for the remainder. But this 
destruction of part of the occupants of the aquarìum for the preser- 
vation of the other part might be easily avoided, as calcareous phos- 
phates, carbonates, and fluorìdes, occur JK>gether in shells, corals, and , 
many Umestones. The arran^^ement of fragments of such calcareous 
bodies at the bottom of the aquarìum would supply some of the miss- 
ing ingrediente ; whilst pieces of trap rock and a few grains of an 
iodide and bromide would afford the remainder. 



NE88 WATER — ACTION TJPON LEAD. 

A CHEMICAL and medicai Beport has been made on the water of 
liOch-Katrine, from which ampie source it was proposed to supply 
the city of Glasgow. The first Report, by Dr. Thomas Anderson 
and Mr. D. Campbell, states that they examined the waters of Loch- 
Neaa, in ali respects similar to those of Loch-Katrine, and like it 
they act energetically upon lead when exposed. But in Inverness^- 
not a trace of lead could be detected in water taken from pipes and 
cistems which had been in use from three months to twenty years, 
although the same water acted powerfully on fresh surfaces of lead; 
no injurìous effects upon the health of the inhabitants, arìsing from 
lead poison, could be traced, with the assistance of an experìenced 
medicai gentleman of the place. Professor Graham and Professor 
Hoffinan, of London, give similar evidenoe: — "We bave also had 

2 
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occasion to examine the water with whìch the towns of Invemess and 
Whitehaven are supplied, both before and after passing through lead 
pìpes and cistems, and find these waters to have Qxe same high 
degree of softness as the water of Loch-Katrìne, and also the same 
decided action upon lead. Yet the ìnjunouB action 'of the metal upon 
water in use in those towns has never been observed nor even sus- 
pected, nor can a trace of metal be found in the water which has 
passed through lead. In fine, the apprehension of danger from the 
use of Loch-Katrine water with leaden service pipes is entirely 
speculative, and cannot fail to be dissipated the moment that refer- 
enee is made to the expèrience of other towns supplied with water of 
equal softness and purity." 

BEPABATION OF NICKEL FBOM OOBALT. BT PBOF. LIEBIG. 

, Th£ mixture of the two oxides is dissolved in hydrocyanic acid and 
potash ; ihe solution is then heated for half an hour on the water- 
bath in an open dish, or, what is better, boìied in aflask. Cyanide 
of cobalt and potassium and protocyanide of nickel and potassìum 
are produced. Mercury added to the solution throws down ali the 
nickel in the form of ozide, fomùng cyanide of mercury, whilst the 
cobalt compound remains unchanged. 

Or it may be treated as just described, but instead of adding mer- 
cury, the fluid may be allowed to cool, and supersaturated when cold 
with chlorine ; caustic potash or soda is then added in such propor- 
iion, that as the protocyanide of nickel separates, it may be again 
dissolved. At laàt the nickel is completely separated in the form of 
black peroxide ; but the cobalt compound is not altered by the chlo- 
rine, and the nickel thus separated is free of cobalt. — Ann. der Ohem. 
wnd Pha/rm., Ixxxvii. : PhUosophical Magazine, No. 47. 



PBEPABATION OF HTDBOFEBBOCTAKIC ACID. BT PBOF. LIEBIO. 

If equal volumes of a cold saturated solution of cyanide of potas* 
slum and fuming muriatic acid, free from ii'on, be mixed (the latter 
being gradually added to the former), pure snow-white hydroferro- 
cyanic acid is precipitated. When dried upon a tile, • it dissolves 
readily in alcohol, and may be obtained in crystals, free from mu- 
riatic acid, 'by treatment with ether and aUowing it to stand. — 
Awn. der Chem, v/nd Phattn., Ixxxvìi. : PhUoaophical Magazine, 
No. 47. 

WOOD IV CHEMICAL PBOCESSES. 

Db. ìFbankland has given to the Chemical Society a disconrse 
** On the Technological Applications of Wood as far as they involved 
any Chemical Process." He described the methods made use of to 
impregnate timber and preserve it from decay ; and ezplained the 
manuSicture of paper from wood^ exhibitìng samples of the produc- 
tion in various stages. The preparations of oxalic Acid and of grape 
sugar, from the same material, were then dwelt on shortly ; and tho 
lecturer proceeded to describe the various products of the dry distai 
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lation of wood. The only soUd product ìs cliarcoal; the gaseous are 
of little vaine commercially, for, if bumt, they possess very slight 
illuminatìng power; but the liquid products are of great interest. 
They are divided into pyroligneous acid and wood naphtha. The 
first ìb best prepared when the hardest woods, such as birch and oak, 
are roasted. Samples of acetic acid, in ali stages of purification, 
were exhibited. The lectnrer then described the varìous volatile 
alkalies and oils which are found mixed with the wood naphtha, and 
detuled a process by which he had obtained the methylìcalcohol in a- 
pure condition. He concluded by adverting to his newly-dìscovered 
oompounds of metals with methyle; and by drawing attention to the 
magnrfioent colours said to be possessed by pittacal, which would 
render it an ìnvaluable pigment, if it could be procured in a manage- 
ab^e state. Many chemists joined in the conversation that ensued; 
and Mr. Warren De la Bue expressed his appreciation of the paper, 
made from wood, that had been exhibited. 



CfiABCOAL BBSPntATOBS. 

At a late meeting of the Society of Arts, X)r. Stenhouse described 
a new application of the absorbent and oxidising properties of Char- 
coaL He proposed to employ a new species of Bespirator, filled with 
powdered animai charcoaJ, to absorb and destroy any miasmata or 
ìnfectious particles present in the air in the case of fever and cholera 
hospitais, and of districts infected by ague, yellow fever, and sìmilar 
diseases. He said, ** I have gpt such a respirator, made by Ferguson 
and Sons, Smithfìeld, instnmient makers to St. Bartholomew's Hos- 
pital. It fìts closely to the lower portion of the face, extending from 
the chÌD to within mdf an inch of tìie eyes, and projects about an inch 
on either side of the mouth. It, therefore, includes the nostrìls as 
well as the mouth. The frame of the respirator is made of thin sheet- 
copper; but the edges are formed of lead, and are padded and lined 
with velvet, so that it can be easily made to fit tightly to the face. 
The powdered charcoal is kept in its place by means of two sheets of 
fine wire gauze, from a quarter to an eightìi of an inch apart. Ab 
the body of the apparatus ìs metallic, it luts been electro-plated with 
Silver. Electro-plating the respkator with platinum or gold would 
oertainly be an improvement. There is a small opening closed with 
a wire ganze screen, by means of which the respirator can be filled 
with charcoal^r emptied at pleasura The respirator is kept in its 
place by an elastic band passing round the back part of the head. I 
nave employed a/nimal charcoa^ as the more porous substance; but I 
should think wood charcoal would answer perfectly well. The objeot 
in view is, by filterìng the air through such a porous substance as 
animai charcoal, to interoept the miasmata which may have got mixed 
with it. These, I think, cannot fail to be absorbed by the pores of 
the charcoal, where they will be rapidly oxidat«d and destroyed by the 
oondensed oxygen, with which they will be brought into the most in- 
timate contact. The probability of this expectation being realized is 
greatly strengthened by the results of repeated trials with the respi- 
rator on oertaìn noxious and offensive gases, such as ammonia, sul- 



214 TEAB-BOOK OF 7A0TS. 

Ehuretted hydrogen, hydroBalpbate of ammonus and chlorìne. I 
ave found that air, strongly impregnated with these gases, and which 
could not be respired for any length of time, under ordinary circum- 
stances, may be breathed with impunity when the charcoal respirator 
ìB wom, the odour of these gases being rendered ahnost^ if not alto- 
gether, imperceptible. Any other highly porous substance, such, for 
instance, as spongy platinum, or pounded pmnioe-stone, might pro- 
bably be found to answer perfectly well for fiUing the respirator; but 
I bave selected charcoal, as the cheapest and most easily available 

material. 

* * « * * 

" In addition to the precaution of wearìng such a respirator as that 
just described, persons necessitated to live in especiaUy pestiferous 
dìstricts might bave their houses made as air- tight as possible, with 
the exception of such openings as are necessary to maintain a proper 
amount of ventilation. By means of these openings, the air could be 
freely admitted through ganze, into which the requisite quantity of 
charooal had been quilted. The doors of such houses could also be 
made doublé, and he constructed of coarse cloth, likewise containìng 
a thin layer of charcoal-powder. As an additional precaution, if it 
were thought desirable, the waUs, floors, and ceilings of houses in 
very unhealthy districts could be easily lined with mattfesses filled 
with a couple of inches of charcoal-powder. Were these and similar 
precautions adopted, I confidenUy anticipate that Europeans will 
be enabled to reside with comparative impunity in some of the hitherto 
most pestilential districts of the world." 

Dr. Stenhouse, in a lettor to the Jovmal of the Society of Arta, 
adds that ordinary wood charcoal is even more efficacious, as an 
absorbent and oxidizer of vaporous substances than animai charcoal, 

To some persons disposed to question the accuracy of bis state- 
ments, viz. : IsUy. That charcoal has the power of absorbing and 
condensing oxygen within its pores; and 2ndly, That it greatly faci- 
litates the oxidation of many easily alterable substances, oiganic and 
inorganic ; Dr. Stenhouse replies by requesting attention to the fol- 
lowin^ short extracts from the sixth edition of firande's Mcmual of 
CJtemtstry, at page 44*6, where it is stated, on the authorìty of 
M. Theodore de Saussure, that wood charcoal absorbs 925 times its 
volume of oxygen gas. In an immediately suoceeding paragraph the 
following passagealso occurs: — "A piece of well-bumed charcoal^ 
cooled under mercury and then introduced into a mixture of oxygen 
and sulphuretted hydrogen gases rapidly absorbed them, and then 
became ignited, and caused explosion. (A. Taylor.)" Dr. Stenhouse 
has repeated Dr. A. Taylor's experiment with a sUght variation.— 
A bit of newly-bumed wood- charcoal was passed up into dry ammo- 
niaca! gas, a largo quantity of which it rapidly absorbed. The char- 
coal was then introduced into a jar of oxygen. Intense chemical 
action immediately ensued, much beat was evolved, a quantity of 
water was produced, and the oxygen disappeared. 

After these statements Dr. Stenhouse Ùiinks no reasonable doubt 
should be entertained either as to the power of charcoal to abaorb 
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and condense oxygen wìthin ita pores, or as to ita efficacy in facili- 
tating the ozidation of easily alterable substances. 

OHARCOAL YBNTILATOBS FOB DWELLiyO-HOUSES AND 8HIPS. 

Db. Stenhouse considera that the above principle of the Charcoal 
Bespirator may be veir advantageonsly extended, under partìcuLir 
drcmnstanceS; to the V entilation of Ships and Buildings. 

If a thin layer of coarsely-powdered charcoal is endosed between 
two sheets of wire gauzci and inserted into a suitable frame-work in 
ihose portions of ships and buildings where foul air is apt to accumu- 
late, such, for instance, as in the Ticinity of water-dosets and similar 
nuisances, ali the impuritiea in the air will be absorbéd and retained 
by the charcoal, while a current of pure air will alone be admitted 
into the neighbouring apartments. The Charcoal Yentilators should 
be fumiahed with a alide at top and bottom, by meana of which they 
may be eaaily filled or emptied at pleasure. Such an anangement 
would frequently be found usefìil in the dose wards of hospitaJs, and 
in the impive atmoaphere of many of the back courta and mews- lanca 
of great citiea. A layer of charcoal might be often advantageoualy 
plaoed in the lower porfciona of buildings, immediately under the 
wooden-flooiing, aa it would keep the floora warm and dry, and Uke- 
wiae prevent annoyance from any aewerage water or other impuritiea 
that might find thehr way into auch aituationa. Theae are a few only 
of the uaeful applicationa to which charcoal powder may be made 
available for aanatozy purpoaea. 

FIAT OHABOOAIi. 

Pbofbssob Wat, in a recent lecture, remarked that^ independently 
of the nozious gasea reaulting &om the putrefaction of animai matter 
generally, and which oonaiated principaìly of aulphuretted hydrogen 
and sulphuret of ammonia, each partìcular animai subetance, ezcre- 
tionary or otherwiae, had ita peeuUar odour, which, although abun- 
dantly peroeptible by the aenaee, and, in many caaea, aa in muak, 
almost inexhauatible, waa inappreciable in weight; therefore, by 
deodorising a large amount of odour, it was not to be inferred that a 
large amount of manuring matter waa thereby aecured. He then 
epumerated the Tarioua aingle and doublé deodoriaera that had been 
employed. 

. He referred to Sir William Bumett'a excellent application of 
chloride of zinc, and to the ordìnary chloride of lime; to gypaum 
(aulphate of lime), and ita converaion in ammoniacal atmoapherea into 
aulphate of ammonia and carbonate of lime; to the agreeable odour 
of pure ammonia, and ita poVer of g^ving intenaity to odoura of adia- 
agreeable character, which intenaity waa loat when the ammonia was 
withdrawn ; and to aulphate of iron (green copperaa), which, when 
powdered and thrown into tanka, tumed black, on account of the 
aulphuret of iron formed on the decompoaition of the aulphuretted 
hydrogen preaent. 

He then proceeded to the conaideration of charcoal aa a deodoriaer. 
He gave an interestmg statement of the peculiar action of charcoals 
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in general, arising, he believed, trota the great amount of suifaoe 
their spherical interstices presented, and of the particular action and 
Buperìor value of animai charcoal oter ali others. He referred to the 
theory he had been led to form of thÌ8 peouliar difiference, and to a 
yery successful ìmitation of animai charcoal, whichheandMr. Paine 
had made, in reference both to deodorising and decolorìnBg prop^- 
ties, from the light porous fdlica rock, found on Mr. Paìne's estate 
in Surrey : this, when brf^en up and steeped in heated tar, was put 
into a gas retort, where the tar was bumt off in the state of Very 
pure gas, and a residuum left of the new siUcated charcoal in question. 
He explaiiied that in charooals it was not the amount of carbon 
they contained that constituted their value, but the mode in whioh 
the carbon was distrìbuted; that animai charcoal contained only 
10 per cent, of real carbon, while wood charcoal contained 90 per 
cent. He referred to the largo amount of wato*, 50. or 60 per cent., 
which peat charcoal took up, and to the fìUlacious dry state of the 
manures with which this water-carrier was mized. He feared this 
mode of introducing water in a latent state into manures, in maay 
cases, gaye a tum in the scale more in favour of the manu&cturer 
than of the fÌEmner. He doubted whether peat-charcoal could he 
used eoonomically for the purpose of soaking up tank-water ; if not, 
he feaced it would prove of ' no advantage, in other respects, as a 
remunera^ve agent to the farmer. It had been long before the 
public, but had not progressed in market value, as it would bave 
done had ita application b^n successfiiL He considered it to lead 
to much error in practice, that the ezact nature of the action of char- 
coal on ammonia was not better understood by the public. Fresh- 
bumt charcoal would absorb a large quantity pf ammoniacal gas, but 
it waa a mistake to suppose that it would consequently abstract 
ammonia from a liquid impr^gnated with it; on the contrary, water 
had the power oi dìsplacing from charcoal the whole of the ammonia 
it had received in a gaseous state within its pores. Peat charcoal 
did not either make manure or separate it from sewage ; it simply 
rendered manure portable. He exhibited a strikìng exjperiment, 
showing the power of dry peat charcoal to arrest odours. Two open 
tumblers were half filled with the most offensive sewage-matter 
Professor Way could obtain, and the surfaoe of each mass covered 
with a film of thin paper and a thin bed of powdered peat charcoal 
resting upon it. These tumblers were in this state handed round to 
the members, who ascertained the perfect manner in which the 
sewage-matter was thus rendered no longer offensive to the smeli. 
He then gave an interesting account of tibe process of Mr. Stothert, 
by which sewage-matter was reduced, by a doublé action of purifica- 
tion, into dear water and inodorous precipitate — ^a process admirably 
adapted for sanitaiy purposes, although noi for those of affrìcuHure, 
«8 tue more valuable manurìng matters were held in solution and 
parried off in the pellucid liquid, while the precipitate was compara- 
tively an inert mass. — The Chemist, 



CBSiaoAL scncKCE. * 217 

NEW KIND or PKAT CHAROOAL. • 

M. BussoK DU Maubibb^ w^(/poB of the prize of 3000 franca 
offered by the Sooieté d'Encouragemeut of Paris, for the beat process 
by whioh a fuel adapted for household and manufacturing purposes 
may be economically prepared from peat, has wrìtten to that Society 
to ^e effect that he has suoceeded in preparing an excellent solid, 
compact, and tenacious Oharcoal, or rather Coke, by distilling peat 
nùxed with small bituminous coal. This coke, he says, is admirably 
adapted for the forging of steel and other metallurgical operations. 



NEW EBTBALMING MATERIAL. 

DooTOB Falconi is said to bave discovered a mixture, in the fona 
of a powder, chiefly composed of sulphate of zinc, by which human 
bodies can be ìndefinitely preserved. In the case of exhumations for 
legai purposes, the body may be carrìed to a convenient place, and 
kept for the required time^ by filling up the coffin Vith the powder. 
Bodies may also be transported to a great distance for interment in 
the same way ; this use of it is indeed authorìsed and reconmiended 
by the French police. He has also discovered a liquid for preserving 
anatomical '^subjects" and preparations, the base of which is also 
sulphate of zìbc. This liquid is said to be of remarkable efficacy for 
this purpose^ and is now being used in ali the schools of medicine of 
Paris. Another application of this liquid is for the very absurd 
process of embalming human bodies — a use, however, which is not 
likely to be of much importance. — Cosmoè, voi. y.^ No. 6. 

OOUFABIBON OF OUNCOTTON AND OUNFOWDEE. 

A OOBBESFONDBNT of the Tinvu has communicated the following 
results of bis ezperìence of the use of Quncotton over a perìod of 
seyen years. 'He had previously addressed the Secretary at War^ 
but wìàìout receiying any acknowledgment of bis communicatìon. 

1. Ghmootton, also known as nitrate of lignin, will not explode until raised to 
a temp«rotare of from 330° to 866°. Whetner applied in guns or for bla«ting 
rocks it Ì8, weight for weìght, from four to siz times as powerf al as gonjpowder. 

2. A charge of gaucotton of the same force as the usuai charge ol powder, 
cooupies about two-thirds of the space in a gan, and consequently gives a better 
effect. For blastìne it is oompressed and entirely concealed in carteidges, with a 
Bafety ftise attached. 

3. Guncotton explodes more rapidlj thangunpowder — an invaluable quality 
for ships firing in a seaway, for flring shelu, and it inàures somewhat more 
aoonraoy in finng from the shoulder. 

4. Guncotton maJces very little amoke, and leaves hardly any BoUd or 
liquid residunm. The former proi>erty i8 of great importance when firìng 
bdtween decks, in affording a clear yiew of the object fired at, and generally in 
every battle or naval engagement. To the latter qualily is due the faot, that 
the gun hardly beiìomes IbiU with the longest use, and that the oorrosion of the 
metal is also iess. 

6; The gun is not so rapidly heated. No priming is re<]uired, as the flame ftom 
the cap passes down the touch-hole suffiqjiently far to ignite the ootton below. 

6. It miases fire much lesa often than gunpowder, aim this is the same on the 
wettest day as the dxyest. 

7./ Guncotton is not at ali i^jured by being wetted ; and may be kept in fresh 
or salt water for many years without beine at ali affected. No apprehension 
need be oatertained for uie magatine of a ship catching Are, as, if tue cotten is 
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not kept «tlw&ys in water, aimuigements may be made fot rapìdly wettinff it. 
There wonld no longer be any duiger for magaaines, as the cotton can be coied 
rapidly in amali quanti ties aa required. 

8. Qunootton can be manufactured in the aimpleat manner. Five minutai 
inuneraion in nitrio acid,, and ,half an hour'a waahmff in a mnning stream, wiEl 
complete the operation. A beaieged dtj may proTide eaaìly an endleaa anpply 
of ammunition. 

B r manufacturing the cotton in a particular form, the charges for artillery 
can De ponverted, in an emergency, into mnaket chax^jea ; bulleta and a baie òf 
ootton would anpply the place of cflatridg|ee in any emergency. 

The defecta whicn bave been ureed against guncotton are — 

1. That it may explode by a blow, or in ramming down. Thìa is neyer the 
case unless the blow nas by aome meana produced a temperature of 3S(fi. In 
practioe tìiia temperature ia not ordinarìly met with, ezcept in connezion with a 
Are, when powder would be very nearly, if not equdly aa dangerona. In manj 
fhouaand triala no accident haa eyer occurred. 

2. That it may burat the ^(un. - Aocidenta of thia kind haye only ariaen firom 
nainga char^ of ootton equivalent to many timea the naual charme of powder. 

. 8. That it la dangeroua to manuBacture. One very aeriona acadent naa arìaen« 
but there ia great reaaon to attribute it to meana being uaed for preparine tìia 
cotton whieh would not bave been uaed for gunpowder. The experience or the 
early gunpowder manufiustore ahowa that thia ia not a reaaon for neaitating, and 
it ia reaaonable to think that the aimpUcity of the manufiactnre may eren render 
it leaa hazardoua. 

There is, howeyer, a danger in uain^ it, which ariaes from the difficulty of per- 
auading men that a aubatance identica! in appearance with common cotton is 
qnite aa dangeroua aa gunpowder. The aocidenta which haye happened with it 
will, on inquiry, be found to be more or leaa attributable to thia cause. Aa a 
proof of the eatimation in which it ia held by the Austrian Government, they haye 
recenUy given Profeeaor Schonbein, of Baele, the inventor, 2500Z. 



VITBIO ACID AND OOTTON. 

Mr. E. A. Hadow has read to the Chemical Society a paper " On 
the Substìtution Gompounds obtaioed by the Action of Nitrìc Acid 
on Cotton." The author descrìbed four several compounds, vai^ing 
in solubilìty in ether, and other properties, as well ae in ultimate 
composition. Suggestiona were made aa to the beat method of pre- 
paring coUodion. A new re-action waa employed in the analytical 
investigation, namely the perfect reatoration of the ootton from these 
compounda, by meana of aulphuret of potaaaìum. In the diacuaaion 
of thia paper, Dr. Gladatone atated hia belìef, that the more exploaive 
guncotton, analyzed by him aome years aìnce, waa the aecond com- 
pound of Mr. Hadow. 

PBESBRVATION OF FRE8H MBAT. 

Mr. G. Hamilton haa communicated to the British Asaociation 
the reaulta of hia experimenta on the Preaervation of Freah Meat. 
Thia inquiry waa imdertaken with a vìew of diaoovering a method by 
which beef could be brought in a freah atate from South America. 
The experimenta were made by incloaing piecea of beef in bottles 
containin^ one, or a mixture of two or more of the foUowing gaaes : — 
chloriue, hydrogen, nitrogen, ammonia, carbonio acid, carbonio oxide^ 
and binoxide of nitrogen. Of theae the laat two only poaseaaed the 
power of retarding putrefaction. Beef that had been in contact with 
carbonic oxide for the apace of three weeka, waa found to be perfectly 
freeh, and of a fine red colour. Binoxide of nitrogen ia capable of 
preaerving beef from putrefaction for at leaat five months, during 
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which time the beef retains ita naturai oolour and consistence. 
When meat that had been preserved by the hwt process was oooked 
by roasting, it was found to, possess a disagreeable flavour. If 
cooked by boiling, the ebullition must be oontinued for a much 
greater length of time than is neoessary for fresh meat. 

Dr. Galvert remarked, that he had opportunities of observing the 
well-known valuable anti-putrìd properties of carbolic acid, aod 
instanced the case of the carcase of a borse that was at present in a 
fresh state, although four years had elapsed since it had been soaked 
in liquor containing the acid. He recommended the use of this acid^ 
for preserving bodies intended for dissection, as it neither affects the 
tissues nor discolours the oigans. 

BELATIVB VALUB OF DIFFEBENT KINDS OF MBAT AS FOOD. BT 

MABOHAL OF CALVI. 

M. Mabchal took 20 grammes of the muscles of the pig, ox, 
sheep, calf, and hen, which contained neither sinews, or cellular tissue, 
or adhering fat, Qxcept what naturaUy exists between the muscular 
fibres; he dried themin a water bath for several days, and tìius 
ascertained the loss which each sustained by desiccation. The follow- 
ing are bis results in 100 parts : — 

VIB8T XXPBBIXBirT. BBOOITD IXPBXIICBHT. 

SolidMatter. Water. Solid Matter. Water. 

Fork 29-46 70-65 3026 6975 

Beef 27-70 72-30 27*60 72-60 

Wether Mutton . 26'66 73-45 26-36 73-66 

Chioken .... 26-36 73-66 2630 73*70 

Yeal ..... 2600 7400 26-65 74-45 

According to these numbers we should arrange the meats in the 
following order of their relative nutritive powers: — pork, beef, 
mutton, chioken, veaL This order is, however, not the true one ; 
because the leanest meat contains a oertain amount of fat, and 
because this substance is not so important an article of food as the 
pure muscles, it is neoessaiy to ascertain how much a oertain quantity 
of meats contain before we oan judge properly of its relative nutri- 
tive value. M. Marchal accordin^y treatcd the dried flesh with 
ether to dissolve out the fat^ and obtained the following results : — 

Fat aolable in ether. Furo muscle insoluble in etìier. 

Beef 2-64 2496 

Chicken' .... 1*40 24*87 

Fork 6-97 -24*27 

Hutton .... 2*96 2338 

Veal 2-87 2267 

The last table shows that the true order should !be beef, chicken, 
pork, mutton, and veal, a result which experience confirms. It may, 
nowever, be remarked, that there is considerable differenoe between 
the same kind of meat derived from dìfferent animala ; and that the 
same amount of two different kinds of beef broth, both containing 
the same amount of water, may bave very different nutritive values. 
Further investigations are required upon this point. — Camptes 
Bend/us; Dublin JoumcU of Indkutrial Proffress, No. 5. 
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DTDIGO IN HT7MAN TTHINE. 

Db. Abthub Hill Hassall has found the occurrence of Indigo 
in Human Urine to be more common than t}ie author was led to 
anticipate from his first ìnquiries. He fumisbés additional proofs of 
the blue colourìng matter in question being reallj indigo, by con- 
verting ìt into isatine and aniline. Contrasting ita chemical and 
physiological relations with hsematine and urine pigmenti he showB 
that indigo is dosely allied in itn nature and origin to those sub« 
stances ; and he considers that when indigo is met with in urine in 
oonsiderable amount, it forma a vehicle for the elimination of any 
ezoess of carbon contained in the system. This view is home out 
by the important fact that the greater number of cases in which 
indigo has been observed to be developed in the urine in largo 
amount bave been cases of extensive tub^ular disease of the lunga, 
and in which the decarbonizing functions of those organs are greatly 
impaired. — Proeeedmgs of the RoyaL Society. 

PBE8ENT STATB OF AOBIOULTDBB. 

A PEBFECTED AgrìcultuTe can result only from nioe adjustments — 
a determination of the nature of the matter to be dealt with, and 
its inherent forces, combined with a special knowledge of the' indi- 
viduai oiganization and its functionu wants. Defective products 
are mainly due to functional wants; there are no truly diseased 
products or disorganiz^d organs. Graduate the supplies to the 
nutrìment powers, satisfy the capacities of the plant at the proper 
time, and, ali other things being adjusted, the husbandry is perfect ; 
or give the plant its climate, temper the heat and moìsture to its 
oonstitution, make its physical condition happy, and put within 
its reach the assimijating elements, and enough is done to ensure 
productive retums. But to do this requires probably more know- 
lodge of soils, and of the cultivated vegetables, than we now possess. 
The object is to supply without waste, to cheapen the product by 
the expenditure of the least labour, and restricting' the food to the 
kind and quantity, so that it shall not be lost by escaping into the 
air, or being wa«ied to remote parta by rains. It is evident that 
adjustments require a complete insight into the physiology of vegè- 
tation — ^its incipient stage, its maturing strength, the peculiar or 
special products to be fonned, the elements composing them, and 
the best form in which these elements can be combined to meet ali 
the wants of the being. As abready said, functional endowments, 
must be considered; hence, to pursue tìiat oourse with a plant 
which will give it an early vìgorous constitution, a full development 
of its organs in its first stages, and the foundation is laid for the 
full amount of the products sought. — Emmon9*8 NaJtwraX Hittory of 
New York, 

BILICA, AND ITS AFFLIOATION TO THE ABTS. 

The Rev. J. Barlow has communicated to the Boyal Institation a 
paper, of which the foUowing is an abstract : — 

Silica is one of the most abundant substanoes known. Qoaiii, 
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common Band, kc, flint, clialcedony, opal, &c., and a variety of sand 
descrìbed by Mr. J. T. Way,* may respectively betaken asezamples 
of crystallized and micrystallized Bilica. Under ali theBe forms 
silioa is capable of combining with baBes as an acid. Heat is how- 
ever essentially necesBary to effect this combination, à combinatiòn 
of which ali the well-known silicateB, whether naturai, as felspar, 
mica, clay, &c., or artificial, as glass, slags, &c., are the results. 
The common forma of insoluble glass are produced by the union of 
Bilica with more than one base. But when combined with an alkaline 
base only, silica forms a soluble glass, the degree of solubility of 
which depends on the proportion which the silicio acid bears to this 
alkaline base. . . . This soluble silicated alkali (or water-glass) 
may be prepared by various processes. If sand be used, 15 parta of 
fine Band, thoroUghly inoorporated with 8 parta of carbonate of 
soda, or with 10 of carbonate of potash, and one of charcoal, fused 
in a fumace, will produce a silicated alkali which is soluble in boiling 
water. Messrs. Bansomes obtained this silicated alkali by diasolving 
broken flints in a solution of caustic alkali at a temperature of 300 
Fàhr. And more recently, Mr. Way has observea tbait the sand 
which he has descrìbed wUl combine with caustic alkali at boiling 
heat, abo producing a water-glass. 

This Water-glass has been appUed to several important pnrpoaee, 
three of which were speciaUy notìced. « 

1. To protect BvMing-stonea from decay, — ^The stono surfaoes of 
buildings, by being exposed to the action of the atmosphere, become 
liable to disintegration from various causes. Molature is absorbed 
into their pores. The tendency of their particles to separate^ in 
oonsequence of expansion and contraction, produced by altematioQ 
of temperature, is thus increased. Sulphurous acid is always pre- 
aent in the atmosphere of coal-buming cities, and cannot but corrode 
the calcareous and nìagnesian ingredienta of oolitea and dolomites. 
It ia true that good atone resista these sourcea of injury for an inde- 
finite time, but such a material is rarely obtained. As a preventive \ 
of destruction, whether arising from physical or chemical causes, it 
has been proposed to saturate the suiiacea of the stones with a solu- 
tion of the water-glass. 

It is weU known that the affinity of siUca for alkali is so feeble 
that it may be separated from this base by the weakest aoids, even 
by carbonio acid. Aocording to.the expectation of thoae who recom- 
mend the silification of stono, the carbonio acid of the atmosphere 
will set the silica free from the water-glass, and the silica, thus 
aeparated, will be deposited within the porca and aroimd the partidea 
of the stone. The points of contact of these partidea will thua be 
enlarged, and a soit of glazing of insoluble silica will be formed, 
sufficient to protect the stone agaiuBt the effects of moisture, &c. 
This cause of protection applies chiefly to sandstones. But wherever 
carbonate of Ume or carbonate of magnesia enters notably into the 
oompoaition of the building-atone, then an additional chemical action, 

* QuarUrlsf Journal <(fChentieal Soeietjf, July 1, 1863) Boà Jowmal qf Sogal 
AgrieàUural Society, toI. iìt. part 1. 
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alflo protective of i^e stone, is expected io iake place between these 
carbonates and the water- glass. Kuhlmann remarks, "Toutes les 
foÌB qiie l'on met en contact un sei insoluble avec la dissolution d'un 
Bel dont l'acide peut former avec la base du sei insoluble un sei plus 
insoluble encore, il y a échange ; mais le plus souvent cet échange 
n'est que partiel."* In consequence of this ''partial exchange" an 
insoluble saltof lime may be looked for whenever a solution of water- . 
glass is made to act on the carbonate of lime or carbonate of magnesia 
existing in oolitic or dolomitic building-stones. 

This expectation, however, has not been altogether sanctioned by 
experìment. A gentleman, eminently conversant with building 
materiais,t immersed a piece of Gaen-stone in a solution of silicato 
of potash in the month of January, 1849. This fragment, together 
with a portion of the block from which it had been separated, was 
placed on the roof of a building in order that it might be fully 
exposed to the action of atmosphere and climate. After five years ' 
the silicated and the unsilicated specimens were found to be both in 
the same condilion, both being equally oorroded. These specimens 
were exhibited in the Theatre of the Institution. But whatever 
ultimate results may ensue fh>m this process, the immediate effects 
on the stono are remarkable. Two portions of Caen-stone were 
exhibited, one of whidi had been soidced in a solution of water- 
glass two months before. The surface of the unsilicated specimen 
was soft, readUy abraded when brushed with water, and its calca- 
reous ingredients dissolved in a weak solution of sulphurous acid. 
The silicated surface, on the other hand, was perceptibly hard, and 
resisted the action of water and of dilute acid when sìmilarly 
applied.} 

II. Another proposed use of the water-glass ia that of hardening 
cementi, morta/r, &c., so as to render them impermeable by water. 

Fourteen years since Anthon§ of Prague proposed several applica- 
tions of the water-glass. Among others he suggested the render- 
ing mortars wat^-proof. He also suggests that tìiis substance might 
be beneficially employed as a substitute for size in whitewashing 
and staining waQs. It was demonstrated by several experìments 
that carbonate of lime, mixed up with a weak solution of water-glass, 
and applied as a whitewash to sur&ces, was not washed off by 
Bponging with water, and that common whitewash, laid on in the 
usuai manner with size, was rendered equally adhesiye when washed 
over with water-glass. 

III. The Stereochrome o/Fuchs. — ^The formation of an insoluble 
coment by means pf the water-glass, whenever the carbonio acid of 

* jBxpérieneet Chimimies et AgronomiqueM, p. 120. 

.f Charles H. Smith, £sa., one of the authon of the Beport on the SeUetian qf 
StvMfor the Building qftke New Sauté» qf Parliament. 

X Suliman's American Journal^ Janoaiy, 1864, oontains a notice of the appU- 
oation of the water-glass to the deoaying sur&ces in the Cathedral of iTotre 
Dame in Paris. 

8 Jfeuer» MUtheilungen uber die Kutzamwendung dee Waeer-Glaee», 18é0. 
Tms snbiect has also beai fnlly treated bj Kuhlmann in hìs Mimoire eur F Inter' 
vention de la potaste onde la tonde dame la formation det ehaux hjfdrauli^uet, Ao., 
ISil.-Sxpmence» CMmiquet et Ajfronom^quet, 
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the atmosphere acts on thìs substance, or whenever it is brought in 
coDtact with a lime-salt^ has been applied by Fuchs to a most ìm- 
portant purpose. The stereochrome is essentially the process of 
fresco secco* iovested with the capability of receivìng and perpetuat- 
ing Works of the highest artìstic character, and which may be exe- 
cuted on a vast scale. Fuch's method is as follows :i* 

" Clean and washed quartz-sand is mìxed with the smallest qnantity of lime 
wMch will enable the plasterer to place it on the wall. The snrfaoe is then taken 
off with an ìron scraper, in order to remove the la^er formed in contact yrìth. the 
atmosphere ; the wall being stiU moist during this operation. The wall is then 
aHowed to diy: after drjnng it is just in the stote in wnich it coold be rubbed off 
by the finger. The wall hfw now to hefixedi i. e. moistened with water^glaes.t 
fAn import^t poìnt is not to use too much water-dass in moistening the wall. T 
This operation is usually performed with a brush. The wall must be left in sucn 
a oondition as to be capable of receiving oolours when afterwards painted on. If, 
as firequently happens, the wall has been too strongly fixed, the surfaoe has to be 
removed with pumice and to bè fixed agaìn. Being flxed in this manner, the 
wall is sufferea to dry. Before the painter bcgins, he moistens the part on which 
he purposes to work with distìUed water, squirted on by a syrìnge. He then 
paints : if he wishes to repaìnt any part, he moistens again. As soon as the 
picture is finished, it is syringed over with water-glass. After the wall is dry, 
the OTTinging is continued as long as a wet sponge can remove any of the oolour. 
An dmoresoence of carbonate of soda sometimes appears on the picture soon after 
its completion. This may either be removed by syringing with water, or may be 
Ifift to tne action of the atmosphere." Not to dwell on the obvious advanta^fes 
poBsessed by the stereochrome over the real fresco (such as its admitting of bemg 
retouched and its dispensing with joinings) , it appears that damp and atmospheric 
influences^ notoriousiy des^ctive of r^ fresco, do not ix^jure pictures ezeonted 
by this process. 

*' The following cruciai ezperiment was made on one of these pictures. It was 
suspended for twelve months in the open air, under the principaL chinmey of the 
"New Museum at Berlin t ' during that time it was expoeed to sunshine> mist, 
snow, and rain,' and nevertheless * retained its fuU brilliancy of cdlour.' " 

The Stereochrome has been adopted on a grand scale by Kaulbach 
in decorating the interior of the great national edifico at Berlin 
already alluded to. These decorations are now in progress, and wiil 
consist of historical pictures (the dimensions of which are 21 feet in 
height and 24| in width), single colossal figufes, friezes, arabesques, 
chiaro 'scuro, &c. On the effect of the three finished pictures, it 
has been remarked by one whose opinion is entitled to respect, that 
they bave ali the brilliancy and vigour of oil paintings, while there 
is the absence of that dazzling confusion which new oil paintings 
are apt to present, unless they are viewed in one direction, which 
the spectator has to seek for. 

Mr. A. Church has suggested that if the surface of oolitic stones 
(such as Caen-stone) is found to be protected by the process already 
described, it might be used, as a naturai vnt<m<ico, to receive 

* Vide Eaatlake's MatériaU/or a Sùtory qf Oil Painiina, p. 142. 
t These particulars were obtained by Dr. Hofinann nrom Mr. Echter. A 
stereochromic picture b^ Echter and a sample of the water-glass as prepared in 
Hunich, were also ezhibited by Dr. Hofinimn. 
X The oomposition of the spedmen was — 

per cent. 

SiUca 23-21 

Soda 8-90 

Fotash 2-62 

[The spedfio gtavity of the solution 3*81.] . 
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colonred deeigns, ko., for exterìor decorati^ns ; the pointmg wotdd 
then be cemented to the stooe by the action of the water-glass. 

Mr. Church has also ezecuted designs of leaveB on a sort of terra 
cotta, prepared from a varìety of Way's Bilica rock, consìsting of 
75 pari» day aiul 25 of Boluble silica. This surfaoei after being 
hardened by heaty ifl rerj well adapted for reoeiving colonrs in 
the first instance, and for retaìning them after fdlication. 

SBWERAQE OP MANUFACTURING TOWNS. 

The analysis, made by Dr. Wrìghtson, of a naturai deposit trom. 
the Sewerage of Birmingham, formed near the emboachure of several 
sewers opening into the Bea, showed the absence of ali ammoniacal 
salta and the soarcity of phosphates, particularly alkaline phosphates ; 
and, at the same time^ the presence of a largo quantity of protoxide 
of iron, also of zinc, oopper, and other metals in the state of oxìdes 
and snlphurets. Theae metallic salts, in the sewers, absorbed the 
sulphuretted hydrogen and ammonia generated by decaying vegetable 
and animai matter, and, doubtless, contrìbute to promote the health 
of the town. Hie 4epo8Ìt contained when dried only l'4 per cent, 
of nitrogen (not as ammonia) and 3*5 of earthy phosphates ; but 
about 11*7 of protosdde of iron, besideszino, oopper, and other metale 
to the extent of two or tfaree per cent. Hie author hoped thesefaets 
would not be lost sightof by corporations and other bodies interested 
in economizing town sewerage. — Proceedings of the Britiah Associa' 
twn» ____«_ 

ON THE EQUIVALENOT OF STABCH AND SUOAB IN FOOp. 
BT MB. J. B. LAWE8 AND DR. GILBERT: 

At the Meeting of the British Association at Belfast, the authors 
had ffiven a paper, "On the Composition of Food in relation to 
Bespiration and the Feeding of Ammals," in which they had iUus- 
trated, by reference to ezperiment, that as our cnrrent food-stuffii go^ 
it was the amounts tEey supplied of the assimilable non-nitrogenous 
rather than those of the nitrogenous constituents, which measnred 
both the amounts consumed by a given weight of animai, within a 
given time, and the amount of increase obtained from a given weight 
of food. The results, which formed the subject of the present com- 
munication, afforded further illustration of some of the points brought 
forward in the former one ; but they liad been arranged with reference 
to certain practical questions as well as to the more scientific bear- 
ings of the subject. Thus, those interested in the growth of sugar 
had long wished to obtain the introduction of the lower qualities of 
that article, for feeding purpoees, duty free. The subject of the 
remission of the malt-taz, for the same object, h^ also frequently 
been agitated. According to the results of ezperiment (numeroui^ 
tables of which were ezhibited in the room, and in which the *Ti^Tinft]g 
had been made to rely for about one-third of their total food upon 
the starch or sugar employed), ìt appeared that absolutely identical 
amounts of the dry substance of the starch and sugar, which had thus 
been trìed against each other, had been both consumed by a given 
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irdght of Animai within » ^ven time, and reqidred to -yield a g^ven 
wdght of increase. The identity, therefore, in feeding vaine, which 
had, from the known chemical relationBhip of these two substances, 
been hitherto assumed» was thus experìmentally illustrated. If, 
then, sugar had no hìgher feeding vaine than starch, the relative 
prìces, weight for weight, of sugar and the starcby gndns generally 
used for feeding puiposes, bnt which ateo suppHed the needful nitro- 
genous constituentB, would afford an easy means of estimating the 
probable economy of the use of the former. 

These new resuits were also consìstent wìth direct experìments, 
published by the authors some timo sinoe, ** On the Comparative 
feeding Yalue of Malted and Unmalted Grain." It was true that 
malt and other saccharìne matters might serve, in some degree, to 
giye a relish to the food, and thus induce the animai to consume 
more, which in ''£»ttening" is always a consideration : but this inci- 
dentskl benefit oould not counterfoalance much increased ooet ; hence, 
ìt did not seem probable that any estensive use of malt for fee<fing 
purposes would be such a boon as had been supposed. The proved 
equivalency of starch and sugar in food was also of interest in refer- 
ence to some other of the views maintained by the anthors in their 
former paper. Thus, it had been shown that a fattening animai 
might store up very considerably more fat than existed ready formed 
in its food ; and this produoed fat was, doubtless, in a great measure, 
due to the starchy and saccharine substanoes, which oonstìtute so 
large a proportion of the non-nitrogenous constituents of our staple 
vegetable foods. It was these, too, which, in practice, served largely 
to meet the requirements of the respiratory function, which it had 
been shown, under ordinary circumstanoes, measured to such an 
eztent the amount of food demanded by the animai system. 

lODIKB nr THE MINEBAL AKD YBOETABLE KINGDOtfS. 

Db. S. Macadam, in a communication to the Britìsh Association, 
States that an experiment where 100,000 cubie feet of air were 
analyzed, and one recenUy undwtaken by him, where 50 gallons of 
rain water were ezamined,[havi|ig failed to yield a trace of lodine, he 
was inclined to think that other and more carefolly oonduoted experi- 
ments were required before the statement advanced by Chatin — ^that 
an appreciable amount of iodine was present in the atmosphere — 
could be admitted. The anthor had found a trace of iodine in 100 
gallons of the water used for domestic purposes in Edinburgh ; as also 
.in about 60 land plants, s(»ne of which were edible, — such as pota- 
toes, wheat, barley, oats, beans, peas, pears, apples, and gooseberrìes. 
The presence of icxUne in the food of animate neoessitated its intro- 
duction into the system of the animai, and, for a timo at least, its 
ztstention there. The author acoordingly found iodine in the cat» the 
dog, the pìg, the cow, the borse, and man. In eveiy instanoe but 
one, musole was the onlv part of the animai frame employed. In 
the borse, however, the lungs, liver, heart, spleen, and kidneys, as 
well as the muscle, were examined; and each organ yìelded iodine. 
The milk and blood of the cow, and common ^ggs^ gave a like affir- 
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mative resoli. The passage of iodine from the animai system had 
also occupied the attention of the author. By wearing a starched 
ganze respirator for siz nights (about 50 honis), it was apparent, 
m)m no blue or rose tint being mrparted to the ganze, that no iodine 
had left the system by that road ; whilst other experìments showed 
that the iodine compounds accompanied the other saline matterà in 
their passage from the animai. No direct experiments had been 
made on soils ; but considering that iodine is uniformly a constituent 
of limestone rocks, and that these are always present in and applied 
to soils, the author believed that the bitter must, to a greater or less 
eztenty contain iodine. 

PEOULIABITIBS DIBOOVBBED IN LIQUID OAOUTCHOUO. 

Mb. T. C. Abohbb has stated to the Brìtish Association that he 
has discovered the cause of the black colour in India rubber. The 
old opinion that the black colour was owing to the bottleis and other 
forms of the material being dried by the natives in the chìmneys of 
their dwellings is incorrect; for caoutchouc has a peculiar property, 
by which light acts upon it very powerfuUy, and produces the black 
colour. In proof of this, Mr. Archer exhibited specimens of liquid 
India rubber in white glass bottles. This liquid had been imported 
for makìng experiments as to its power of receiving brilliant colours ; 
and it had evidently received an additìon of some liquid ammonia» 
probably for the purpose of preserving its liquidity, and preyenting 
decomposition. In colour and consistency, the liquid caoutchouc re- 
sembles milk ; but two small portions in white glass bottles had, by 
the action of light, become jet- black next the glass, whilst the inte- 
rior whiteness and liquidity were unìmpaired; whereas, a similar 
sample of the material in a green glass botile reiains its originai 
character. Mr. Archer thoughi this peculiar susceptibility to the 
action of Ughi was well worthy of notice. He exhibited a specimen 
of caoutchouc from the West (Joasi of Africa» the quality of which is 
evid^iily of a very superior character. — Athencpum, No. 1408. 

THB TALBOTTPE. — TALBOT V. LABOOHB. 

This action for the infringement of the Talbotype Pateni was trìed 
in the Court of Common Pleas, Dee. 18 — 20 last. 

Sir F. Thesiger, Mr. Grove, and Mr. Field, were counsel for the 
plaintiff ; and Mr. Serjeant Byles, Mr. Willes, and Mr. Hannen, for 
the defendani. 

It appeared that the pliùniiif, who is a gentleman of property^ 
residing ai Laycock Abbey, in Wiltshire, has for years devoted hìm-' 
self to science, and, knowing that Sir H. Davy and Wedgwood had, 
in 1802, produced the representation of objects on paper by means 
of sunlight> although they were unable to fix them permanently, had 
instituted a series of experiments, which resulted in bis taking oui a 
pateni for what he iermed " Caloiype," although it has since been 
named "Talbotype," oui of complimeni to the invenior. He read a 
paper on the subjeci to the Boyal Society in 1840, and exhibited in 
1841 poriraits taken by his prooess in Paris, where the system of 
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Dagueire was then making progress. He took out bis patent later 
in tiìat year^ and reoeived ihe Bumford medal for bis invention in 
1842. Mr. Talbot bas since, by means of letters publisbed m The 
Times, given tbe benefit of hia invention to tbe public at large, re- 
serving to bimself^ bowever, tbe rigbt of takìng portraits for tbe 
purpose of sale — ^a rigbt wbicb be bas exercised by granting licences 
to many persons to use tbat brancb of art. Tbe specifìcation of tbe 
patent -was sbortly as foUows: — "Tbe first part is a metbod of 
making paper extremely sensitive to tbe rays of ligbt. I select tbe 
best writing-paper. I dissolve 100 graìns of crystallìzed nitrato of 
Silver in 6oz. of water. I wasb one side of tbe paper witb tbis solu- 
tion. I dry tbe paper, nezt I dip it in a solution of iodide of potas- 
sium. I tben dip it in water, and dry it ligbtly witb blotting- paper. 
Tbe paper tbus far prepared, may be called iodized paper. Wben 
wanted for use, I take a sbeet of iodized paper, and wasb it witb 
gallo-nitrate of silver, wbicb is made by dissolving nitrate of Silver 
witb water and acetic acid, and adding to tbe wbole an equal 
quantity of gallic acid. Tbe paper, tbus prepare4> is placed in a 
camera obscura, so as to reoeive tbe image formed in tbe focus of tbe 
lens. If tbe object is brigbt or tbe time long enougb, a sensible 
image is perceived upon tbe paper wben it is witbdrawn, but wben 
tbe time is sbort or tbe object duu, no image is visible on tbe paper, 
wbicb is, nevertbeless, impressed witb an in visible- image, wbicb I 
bave discovered tbe means of causing to become visible. I wasb tbe 
paper witb gallo-nitrate of sQver, and tben bold it before tbe fìre, 
and in a sbort time tbe image appears. Tbose parts of tbe paper on 
wbicb' tbe ligbt bas acted most become brown or black. In order to 
fix tbe picture I wasb it witb bromide of potassiimi. Tbe picturé 
tbus obtained will be reversed witb respect to naturai objects, but it 
ìs easy to obtain one conformable to nature by taking a seoond sbeet 
of calotype paper, and placing it in contact witb tbe first ; a ^yoasd 
ÌS put beneatb tbem and glass above, tbe wbole is pressed togetber 
by screws, and, being tben placed in tbe dayligbt for a sbort time, a 
copy is formed on the second sbeet. The second sbeet is equally 
good if common photographic paper ìs used. I daim, first, tbe em- 
ploying gallic acid or tincture of gaUs in conjunction with a solution 
of Silver, to render paper wbicb bas reoeived a previous preparation 
more sensitive to the action of ligbt ; secondly, tbe making visible 
photographic ìmages upon paper, and tbe strengthening such inlages 
wben faìntly visible, by wasbing tbem witb liquids, wbicb act upon 
tbose parts wbicb bave been previously acted on by ligbt ; tbìrdly, 
tbe obtaining portraits from tbe life by photographic means upon 
paper ; fourtìily, tbe employing bromide of potassium for fixing the 
images." Tbis patent bas been followed by tbrèe otber paients taken 
out by theplaintiff, in order to secure certain improvements in tbe 
process. The action was brought because tbe defendant, who is a 
photographic artist on tbe ooUodion system, bas, by means of tbat 
system, mfringed tbe plaintifiTs first patent. 

Professor Miller, Mr. Brande, Mr. Hofi&nan, Mr. Medlock, Mr. 
Crookes, Mr. Maskelyne, and otber scientific gentlemen^ were ex- 

P 2 
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amined in support of the plaintiff's case, to show that the collodicm 
process, althongh in some respects diffira^nt, is essentially animitation 
of theTalbotype process, and, eyen in the most favourable view of the 
defendant's case, can only be considered as a fùrther improvem^t on 
the plaintìfiTs process. They insisted that coUodion was used only as 
a medium in the place of the plaintiffs prepared paper, and had no 
photographic power j»^ se, and also that the pyrogallic aoid employed 
by the dàendant was simply more rapid in its process than the gidlic 
acid of the plaintiff. 

The defendant rested his case on two grounds — ^first, that the 
plaintiffs invention was not new, as the process had been discovered 
and communicated to the public in 1889 by the Bev. J. B. Reade ; 
and next, that the collodion process was aìtogetber different from the 
Talbotype, and, therefore, no in&ìngement of the patent. The 
Bey. ì. B. Beade, who is now yicar of Stono, near Aylesbury, 
was examined, and gaye eyidence, that when he liyed at Peckham, 
he had, in the course of experiments, discoyered two processes 
for obtaining sun pictures. He knew that Sir H. Dayy had 
stated that leather was more sensitiye to light than paper, and 
he therefore, by means of chloride of sUyer with an infusion of 
«klls, obtained an imago which he fixed with hyposulphate of soda. 
By these m'eans he produced the picture of a magnìfied flea and other 
objects which he exhibited at a soirée, giyen in 1839, by the late 
Marquis of Northampton to the Boyal Society. Mr. Beade, by his 
second process, used cards glazed with carbonate of lead ; he washed 
these cards with aoetic or muriatic acid, and then floated them in 
iodide of potassium, so as to produce an iodide of lead. He nezt 
washed the surface of the card with nitrato of silyer, and obtained Uie 
imago by superposition, whUe he washed it with an rufusion of galls. 
The effect of the sunlight was immedìately toblacken the cards. He 
fixed the imago in the same way that he used in the first process. He 
was once surprised to find that a figure was brought out after the 
paper had be^ momentarily exposed to the light, but he had no idea 
of the mode of deyeloping the inyisible image until he read the account 
of Mr. Talbot's discoyeries. Mr. Beade communicated the resultsof 
his experiments in a letter to Mr. Brailey, who read the lettor at two 
lectures giyen by him, in 1839, on photography; but the letter made 
no ^ention of the use of iodide of potassium in tìieexperiment of the 
glazed cards. 

The second ground of defence was, that the coUodion process is 
essentially different from the Talbotype. The collodion process was 
discoyered, in 1851, by Mr. Archer, andis as follows: — Take the col- 
lodion of commerce, which is gun cotton and ether, mix it in oertain 
proportions either with iodide of potassium, of ammonia^ or of cad- 
mium, pour the mixture on a glass, where it forms a film, immerse 
the film in a bath of nitrato of sUyer, and then place it in the camera ; 
when withdrawn deyelope it by pyrogallic acid, or protosidphate of 
iron, or protonitrate of iron, and finally fix the image with hype- 
sulphate of soda. The image thus obtained is an amphitype, it ap- 
pears negatiye, but becomes positiye if anything black is plaoed on 
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the back of the fihn, so that it ìa either negative or positive according 
to the transmission of light. The negative imago likewise produces 
a positive when transferred to prepared paper. 

Dr. Nonnandy, Dr. Stenhouse, Mr. B. Qunt, Mr. Heisch, Mr. T. 
Taylor, Mr. Thomthwaite, Mr. £lioty and other scientific persona 
gave evidence that collodion possessed nnknown photographic pro- 
pertiesj and that pyrogallic acid was more highly sensitive and rapid 
m its action, and was, in many respects, dìfferent from gallic acid ; 
indeed, some of the witnesses gave their opinion that pyrogallic acid 
was a misnomer, and that the substance was no acid at ali. As a 
proof of the instantaneous action of the coUodion prooess, portraits of 
animais taken when in the act of motion were shown in Court, and 
also beautiful views of Elsinore, and the Three Crown Batteiy at 
Copenhagen, taken on board, of Her Majesty's ship Calliope, when 
passing those places at the rate of 11 knots an hour. The plaintiff 
likewise produced many views taken by the Talbotype process, and 
one, not exceUed by any in Court, of Laycock Abbey, taken in the 
year 1842. 

The Chief Justioe summed up, with remarkable deamess and pre- 
cision. He pointed out that the plaintiff had made discoveries in the 
photographic art^ had communicated those discoveries to the Royal 
Society, and had therefore given the benefit of them to the world, but 
he had afterwards taken out a patent for new and fresh inventions, 
which he described in bis spedfication. In the first part, hof^ever, 
of that document, he described the method of making iodized paper, 
but did not claim it as part of the invention. The specification ^en 
showed how to make that iodized paper more sensitive by washing it 
in gallonitrate of silver, which was made by a mixture of nitrato of 
Silver and aoetic acid with gallic acid. He claimed, then, first, the 
employment of gallonitrate of silver on iodized paper; secondly, the 
use of gallonitrate of silver, or an equivalent, for the purpose of de- 
veloping and strengthening the photographic imago; and, thirdly, 
the obtaining portraits from the life by the previously described 
means. The fourth chùm was not in dispute between the parties. 
His Lordship stated that the first question for the jury was whether 
Mr. Beade had previously discovered and published any material 
part of the claims ,set up in the patent. Mr. Reade's first process 
employed chloride of silver, and not nitrate of silver, and was there- 
fore di£ferent from the plaintiff's discovery. His other process, how- 
ever, with the glazed cards was,in reality, identically the same with 
the plaintiff's, as regarded the method of preparation for giving sen> 
sitiveness : gallonitrate of silver was employed in both. But Mr. 
Beade had not mentioned in his lettor the use of iodide of potassium, 
so that in that respect, whether he had used it or not, his descrìption 
of the method was different from that employed by the plaintiff, who 
used iodized paper. The lettor therefore only proved that Mr. Beade 
was aware of the combination of nitrate of sUver \^ith gallic acid as a 
sensitive agent, and the publication of the letter by Mr. Brailey's 
lectures could not carry that part of the case further. The second 
question for the jury was as to the infringement by the defendant. 
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and on thìs pomi bis Lordahìp remarkedthatthe wonderfiil discoveiy 
of the latent image was entìrely due to Mr. Talbot, who had that 
high merit. It was the foundation of ali that followed, but it was 
not the subject of a patent, as from its nature it could not be so. 
With regard to the collodion pitocess, when the collodion was put into 
the camera it contained iodide and nitrate of sii ver, but no gaJlic acid 
— a material which was essential to the plaintifiTs prooess. It fol- 
lowed, theiefore, that there must be something of a highly sensitive 
character in collodion equivalent to gallic acid, and as jet unknown. 
Another point of the second questìon was whether, after the respeo- 
tive substances were withdrawn from the camera, the material ap- 
plied by the defendant was the same, or a chemical equivalent with 
that employed by the plaintifP, or, in other words, the point was 
whether pyrogallic acid was the same or a chemical equivalent with 
gallo-nitrate of silver; if it was either, there was an infringement of 
the patent. The evidence had been pointed to a distinction between 
pyrogallic and gallic acid, but the second claim of the specification, 
by using the word "liquids," meant gallo- nitrate of silver, and t^ere- 
fore this latter body must be compared with pyrogallic acid. On the 
whole, the jury were to consider, as to the question of novelty, did 
Mr. Beade know of the use of nitrate of silver with gallic acid in con- 
nexion with iodide of potassium, and did he publish such discovery 
before the date of the plaintifTs patent? And as to the question of 
infringement, was the use of collodion with nitrate of silver and iodide 
of potassium the same with the use of paper prepared with nitrate of 
Silver, iodide of potassium, and gallic acid? And, further, was 
pyrogallic acid the same or a chemical equivalent with gallo-nitrate 
of Silver? 

The jury retìred, and retumed with a verdict that the plaintiff was 
the first inventor, but that there was no infringement, thereby decid- 
ing in favour of the defendant. 

mSW PROCESSES IN PHOTOORAPHT. 
Collodion IfegaHves. — Mr. G. B. Beny has oommonicated to the British Asso- 
oiationthe followine paper : — There a^pears tohave been a ^[reatdifficoltj with 
many operators in obtauiing that requisite intensity of negative collodion proof 
that shall bj the after prìnting yield satisfactorj positive paper impressioni». 
Sdeoting from the formiu» ^enerally followed, the author or this paper applied 
ohloride of gold to the negativeshe deaìred to strengthen, in the proportion of one 
gnùn to an oonoe of water ; and if this did not produce the desired result, he, 
after washing away the ezcess of chloride, floated over the proof a solution of 
snlphide of anunoninm, varying in strength firom 3 to 40 drops to 1 ox. of water. 
By this means, impressions so feeble as to be hardly visible W transmitted light 
became capable of yidding satisfactory resulta wnen used for prìnting. Ono 
difficulty remsined : — the oollodium film, at ali times tender whilemoìst, becomes 
so easity dìsmpted from the glass piate after the application of any of the 
ttrengthenine prooesses, that the acquisition of a perfect negative was the 
ezoeption and not the mie. This obstaole may be easily suriQounted by aUowine 
the photograph to dry after being developed and flzed eìther by cyanide (n 
potassium or oyposulpmte of soda, and then vamìshing in the usuai way. The 
photosraph may then at any period of time be safely s&engthened by repeating 
the gdd and suiphide of ammonium process, observing to use reotìfied spirit of 
wine instead of water as the menstmum for the «>ld and suiphide. The tonacity 
of the vamish insures the safety of the collodion film, and another ooat of yamiah 
oompletes the procees. The author found that by the use of gallic add in bis 
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sQvar batb the time of exposore was mach proloBged in the camera, but the 
dcTeloped pictures proved of eztraordìnary ìntensity, and by tbis means he has at 
ali times been able to produce satisfactory ne^tives, proYÌded always that the 
collodions employed be not made sensitiye by lodide or bromìde of ammonimn. 
It is trae tìiat a portion of gallate of ailver soon precipìtates, but BÌlyer solutions 
of moderate strength always retaìn in solution a portion of the predpitant ; and 
this fact has been made use of by the author, Mr. Thomas and some others, by 
adding excess of moìst iodide of Silver to a new silrer bath, to obliate the ■ 
tendency ìt has to dissolve out the film of iodide of Silver on the collodion piate. 
When usin^ a bromide as a sensitizìng agent, bromide of caleinm luts been round 
most effective ; the nitrate of lime resulting firom its decomposition in the Silver 
bath having no detrimental action. The formula is as foUows: — ^bromide of 
caleinm 4 grains; dissolve in spirit of wine 2 drachms; add rectified ether 
6 drachms, gun cotton 9uan. w,ff. The Silver bath used must be 60 grains to the 
onnce. The bromizea collodion is tolerably rapid, and, unlike most others, 
improves by age, even beyond a twelvemonth. The author has used the foUowing 
formula with a simple 30 grain Silver bath, and has obtained in aU the varying 
conditions of light, whether of views or portraits, any amountof vigour desired : — 
The collodion : Take pure iodide of potassium, anv quantity ; triturate this in a 
glass mortar with spint of wine, 64 over proof, until the spirit is unable to dissolve 
more of the iodide. Take of this solution 3 parts, sulphurio ether, free from acid, 
6 parts ; mix and dissolve in it gun cotton, to form a tough and ratber thick film. 
The developing agent is, pyro-gaUic acid 2 grains, glacial acetic acid 20 drops, 
spirit of wine 1 drachm, water to make up one oz. 

IàqM. — A ndvel application of the combustion of zinc has been discovered by 
Mr. Wenham. He takes fine zinc parings or shavings, and forms them into a- 
pellet, which, when ignited, afibrds a bruliant, and it is sadd, a steady light foi 
photographic purposes. 

P'hotogrcvpk^ for War Ptur^otes. — Mr. S. Higfaley haa oommunicated to the 
British Association the foUowing " Hints on i£id Management of some DifBcult 
Subiects in the Application of Fhotography to Science, and the Means of apply> 
ing Fhotography to War Furposes m the Army and Navy." The author prò- 
duced photographic delineations of the human skull, to show its value to the sur- 
gicaland anatomica! student, observing that by its aid manyappearances of great 
use and interest might be preserved. He had made a variety of experiments 
with the microscope, and showed numerous specimens of photographs, which he 
had made, and which were illustrative of the most minute objects, such as the 
probosces of flies, the animalculee of water, and specimens of minute zoophytes. 
He exhibited the most approved photographic apparatus, and minutely descrìbed 
its operations. Mr. Hignley then displayed the moveable apparatus sent to the 
East, to be used by the Sappers and Miners, in order to ascertain the descrip- 
tion of the forts at Sebastopol and other places ; as also the machinery for naval 
purposes, so fixed as not to be affected by the movement of the vesseL 

Collodion Piate». — ^The foUowing method for preserving the Senaitìveness of 
CoUodion Flates for a oonsiderable time, has been communìcated to the PhUcao- 
phical Magcusine bj John Spiller and William Grookes. *' The piate, coated with 
coUodion Tthat which we employ contains iodide, bromide, and cfaloride of ammo- 
nium, in aoout equal proportions) , is made sensitive by immersion in the ordinary 
solution of nitrate of Silver (30 grains to the ounoe), and after remaining there for 
the usuai time, is transferred to a seoond solution of the foUowing oomposition : — 

Kitrate of zinc (fìised) 2 ounces. 

Nitrate of sUver 36 grains. 

Water 6 ounces. 

The piate must be left in this bath until the zinc solution has thoroug^y peno- 
trated the film (we bave found Ave minutes amply sufficient for this purpose, 
althoueh a muchlonger time is of no consequenoe) ; it shotdd then be taken out, 
aUowed to drain uprieht on blotting-paper until aU the surface moisture haa 
been absorbed (about &lf an hour), and then put by until required. The nitrate 
of zinc, which is stàU retainedon tne piate, is sufficient to keep it moist for any 
length of time, and we see no theoretical or praotical reason why its sensitivenass 
should not be retained as long : experiments on this point are in progress; at 
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preseint, however, we hare onl^r snbjeoted them to the tarialof about ftweei:, 
althoagh at the end of that perìod they were hardly deteriorateci in any appre- 
dable degree. It is not necessarr that the ex^snre in the camera ahould he 
^mmediately followed hy the development, as tms Utter procees can be deferred 
to any convenient opportunil^ provided it be within the week. Frevìotu to 
derelopment, the piate shonld be aUowed to reraain for a few seconda in the 
originai 30-graàn silrer bath, then removed and dcTeloped with either pyrogallio 
acid or a protosalt of iron, and afterwards fixed, &o., in the usuai manner." The 
addition of the sinc salt direotly to the nitrate bath was not praotìcable, becanse 
the large quantity required rendered the nitrate bath too dense to work with. 
It is supposed that the addition of a small proportion of nitrate of zinc to the 
oidinary Silver bath, might be useM in hot weather in FhotograpMc rooms. 

A 8tereo»copic Votmoramic Lem has been designed by Mr. O. Enight, and ex- 
hibited to the British Association. This is a momfioation of the beautiful instra* 
ment invented by Sir David Brewster. The improvement consiste in employing, 
in place of the two small semi-lenses, one large one, which is rendered stereo- 
scopie by cutting an ordinary plano-convex lens in half, removing more or less of 
the opposite outor diameters, and then transposing thepieoes so that the originai 
oentre of the lens becomes the two sides, and the outer edp;es come together in 
the middle. The advantages obtained by this arrangement is an increased fadlitv 
for viewing as one the doublé pictures. Only one irajustment ia necessary for tSì 
sighte — ^viz., ìncreasing or diminishing the distanoe between the lens and the 
doublé picture. 

Prodzictùm of direct poriUoe Fhotographic Portraite on CottoHy Lmen, SUk, ife. 
The Messrs. Wullf, of I^aris, bave presented to the Paris Academy of Sciences a 
numberof photographic portraits taken upon ootton, hnen, &c., which are said 
to be remarkable productions, and not inferior to those produced in any other 
way. They can be produced in a few seconds, and sold at a very moderate piice. 
The {«rooess is stili secret, but it is probably done by impregnating the tissue 
with a solution of oollodion containing iodine. — CompU» Bendu*. 

In connezion with these portraits (savs the Jotumal qflndvstrial Progresa), we 
may mentìon that in the Dublin Exhibition there were several specimens of 
printed fabrics produced by the action of hght, and exhibited by Mr. R. Smith, 
of Blackford, in Ferthahire. These were produced by imbuing the tissue with 
some sensitive substance, and ezposing it to the action of the sunlight, which 
passed throush a piate of glass upon which were pastedpieces of black paper or 
a negative cmlodion photograi>h. The doth, after sumcient exposure, which is 
nsualLy about two to twenty minutes, is then removed in order to fix the image. 
Thus, for example, a white pattern may be produced upon a blue ground oy 
employing solutions of citrate or tartrate of iron and prussiate of potash, the 
pattern beine fixed by washi^ in a very dilute solution of sulphuric acid ; this is 
a variety of me cyanotype. Brown and ohamois may be produced by a solution 
of bichromate or potash, the excess of the salt upon the parta not acted upon 
by the light being afterwards waahed awa^, or by washing them yiìÙk acetate of 
lead a y^ow ground may be formed. The metaUic aubstances thus fixed upon 
the cloth may then be made to serve aa mordanta, and ali ahadea of red, yellow, 
pnrple, blue, green, &c., produced. 

Fhotographie Priniing and Engraving. — Beuviere propoaea to obtain copies of 
lettere, &c., by covering a glass piate with a vamish; and thenengraving upon 
the vamish the subject to be copied in the same way as is usuaUy practised for 
etching. This glass piate is then used as a negative photograph, a sheet of pre- 
pared paper being placed behìnd the glass piate, against which it is evenly 
presaed by means of a partìally filled air-bag. On exposure to the light the 
paper wlll be acted upon undemeath the parts from whicn the vamish had been 
removed by the graver. After sufficient exposure, the letters on the paper are 
fixed in the usuu way. This is simply an application of a process invented by 
M. Narcisse Salieres, a painter of Montpelier, and described by him under the 
name of diaphonoua engraving, and by which some beautifìil photographic 
etchings bave been produced. — Le Genie Industriel. 

PkoioìUhogrcmkie Proeeee. — ^There haa been deecribed to the Sodété d'Enoon- 
racement ^ur r Industrie Natìonale, at Paria, the foUowing proceaa : An ordinair 
lithographjo atoue ia taken, and a aolation of bitume de Judée (Jew'a pitch) u 
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plAoed on it. A. nejgalive photographio proof ia then pnt <m it, and ù presaed on 
the atone fòr a penod whioh may vaiy Trom ten minuteB to four or nve houn. 
The page ia then waahed in pare ether, which soon eraporates. The figure ia 
then found properl^ marked with ita lìgfata and ahadea, and it may be ìsikeà and 
drawB off aa in ordinary lithographa. 

ViMfidxtlión qf Photograph$ upon Mbumenized Ola»$. — M. Plajit haa made a 
Yeij pretty appueation of photographj, which wiU, no doubt, find many orna- 
mentai applicatìons. If a negare photograph upon albuminized g^aaa be 
ezposed io a gradually increaaing beat until it beoomea red hot, the albumen will 
be deatroyed and the' picture wilI become positive by reflectìon, and that with a 
power and brilUancy that ia quite remarkable. The pioture will be formed bjjr the 
pure ailver, which will adhere with aueh force to the glaaa that it ma^y^ be poluhed 
without ii^jury. If the picture in thia state be exposed to the action or hydro- 
fluoric acid it will etch the glass wherever it ia not protected by the metallio 
ailver ; perhajps it woidd alao be poaaible to atrengthen the linea of ailver by a 
fhrther depoeition by electrical meaoa, and thoa produce a piate from which a 
matrix mi^ht be takien which would yield impresaions like an ordinary oopper- 
plate. If instead of heating the glaaa piate to redness, it be heated unti! the glasa 
aoftena, and the surface undergoea semi-liquefaction, the picture will aink into 
the glaaa without auffering any injuiy, and will become oovered, to a certain 
extent, with a vamish of glass : the picture will, so to say, be placed between two 
aurfacea of g^iasa, and thereby lese a portion of ita sharpness ; nevertheleas a very 
delicate sketch is obtained, which, bj using a positive picture, may perhaps serve 
for church and other ornamentai Windows, as, without doubt, they woula admit 
cMTbeing painted in the ordinary way. — Moigno'i Coantotj JSevue Enejfelopédiqu; 

New Solmewtfor CoUodion. — MM. "&. MafJiew Fleaay and Iwan Schlumber^er 
have propoaed wood apirìt, or methylic aloohol, aa a aubetàtute for ether xbr 
diaeolving coUodion. For tiiia purpose it haa many advantagea ; aa it ia not ao 
volatile aa ether, a thicker and more uniform co4t can be appUed on glass for 
photographic purposes. The solution of coUodion tìiua prepared ia capable of 
diasolving a much larger quantity of iodide of potaasium than an etherìal solution, 
and will consequently yield a more aenaitive coatìng. The only inoonvenience 
attending the uae of wood apirìt, and which it ia importont to notioe, is, that during 
ita slow evaporation firom the surface of glaas, &c., a certun auantity of formio 
acid ia produced. By adding a little alcohol of sp. gr. 40'' to ine wood spirit and 
gently warming the ^lasa piate upon wldch the coatìng ia to be pnt, the formation 
of the acid may be obviiU«d. The low price of wood apirìt will, we are aure, 
induce many photographera to teat the matter. — BuUetin de la Soexité InduetrieUe 
de Mulhauee.No. 212. 

ConvenioH qf Photographic Piehtre* into Engraning». — M . Niépoe haa aucceeded 
with the aid of M. Lemaatre, in producing eneraved steel plates, bythe combined 
application of photography ana the chemical meana ordinarìly uaed in etching. 
M. Gillot haa amee perfected an independent inventìon, the methoda of which are 
not yet publiahed, by whidi any engraving may be oonverted into a raieed block, 
like a woòdbut, ao aa to be auaceptible of being embodied in letter-press in the 
usuai manner. By means of this process, impressiona firom engravines on steel 
or copper, obtained by M. Niépoe's procesa, have been reproduced aa raieed 
engravmga, on zinc and other metala, exactly resembling the ordinary metal 
eltehéa, by which woodcnta are multipUed. 

M. Baldua haa alao made known a method of preparing engravinga in relief 
from photoffraphic impreaaions, wherein a new agent la moat elegantly employed. 
A copper putte impresaed with a photographic image upon bitumen and prepared 
for etdùng, aa in M. Niépoe's prooesa, ia attached to the poeitive pole of a Bunaen'a 
Toltaic pile, and placed m a aaturated solution of aulphate of copper, with another 
piate of copper connected with the neeative pole. The linea or the image, the 
parta unprotected b]r l^e bitumen, are cuasolved out in the voltaic action, and the 
copper preoipitated in the other piate, aa in the électrotype proceaa. When the 
linea are hitten deep enough, the connections with the batterr are reversed, and 
then consequently an electrolype impreasion in relitf ia depoaited upon the 
orìcinal piate. It ia requiaite that the voltaic action ahould be very moderate ; a 
deflection of tiie electrometer amounting to 6** ia found attflScient.-—«7<MtmaJ qfthe 
Fkatographie Soeietjf, Ho. 16. 
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HOW TO SPLIT A BHEET OF PAFEB. 

This process may be useful to photographers, who ofben desìre to 
render their paper more transparent and free from staine at the back. 
It is thus described by Mr. Leighton, in the J'owmal of the Photo- 
graphic Society: — 

The simple way to sever a sheet of paper into halves, consista in 
placing the leaf about to be divided between two pasted surfaces 
stronger than itself, drawing the two outsides apart when dry, the 
centre leaf adhering equally to the two outer papers when drawn 
asunder. 

To divide a photograph or other paper of value, procure two leavea 
of paper harder than the one about to be split, and slightly tougher ; 
these paste, wìth clean stifT paste, free from lumps, on either side of 
your picture — which is also to be pasted — to form, as it were, the 
centre of a three-sheet cardboard> which must be well rubbed down 
with the hand to get rid of ali air bubbles, being afterwards putaside 
to dry gently; when dry it wiU be ready to divide by drawing the 
two outside ìeaves in contrary directions, each having half of the 
centro sheet adhering thereto ; these outside papers, with their half- 
leaf, may now be laid in clean water to soak the paste into a pulp as 
before, when the thin split sheets can* be drawn away, rinsed, blotted 
to remove moisture, and mounted on card, if required. Gare must 
be taken in starting the severance to be sure that the sheets divide 
equaUy; once well off, ali will go right. 

GALLIO AND TANiaO AOIDB. 

Pbof. Calvebt has described to the British Association "The 
Action of Gallio and Tannic Acids on Iron and Alumina Mordants." 
The author drew the following conclusions from the facts contained 
in his communication : — Ist. That there can be no doubt that tannio 
acid is the mattar in tanning substances which produces black with 
iron mordants. 2ndly. That the reason of gallic acid producing ne 
black dye is, that it reduces the peroxide of iron in the mordant, 
forming a colourless and soluble gallate of protoxide of iron. 3rdly. 
That gallic acid has the property of dissolving hydrate of alumìna^ 
and also of separating alumina mordants from the cloth on which . 
they are fixed. 4thly. That the reason of extracts of tanning matter 
losing their dyeing properties is, that the tannin is transformed inta 
gallic acid. 5thly. That gallic acid possesses the property of dis- 
solving iron, and thus lays claim to the character of a true acid ; 
whilst tannin, not having this action, appears to me to be in reality 
a neutral substance. 
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ZOOLOGY. 



SPEOIFIO DIFFEBENCE OF THE HUMAN BAOE. 

Pbofessob Aoassiz's researches in Embryology possess most 
importont bearìngs on the Naturai History of Mankind. He states, 
for instance, that, duringthe'fcetal state, itis in most cases impossible 
to dìstinguish between tì^e species of a genus ; but that, after birth, 
animals being govemed by specific laws, advance each in divergìng 
lines. The dog, wolf, foz, and jackal, for ezample, the different 
species of ducks, and eyen ducks and geese in the foetal state, cannot 
be distinguished from each other; but their distinctive characters 
begin to develope themselves soon after bìrth. So with the race of 
men. In the foetal state there is no criterion whereby to distinguish 
even the Kegro's from the Teaton's anatomical structure ; but, after 
birth, they develope their respective characterìstics in diverging 
lines, irrespective of climatic influenoes. This he conceives to be a 
most important law ; and it points strongly to 8pecijic differences. — 
JameèovCs JowrMd, No. 114. 

ANTHBOPOID AFES. 

Pbofessob Owen has delivered to the Brìtìsh Association a lecture 
'* On the Anthropoid Apes," of which the follo wing is an abstract: — 

The Lecturer defined the known species of those large tail-less 
apes, which form the highest group of their order (Quadrumana), and 
consequently make the nearest approach to man; he determina the 
true zoologìcal characters of the known orangs and chimpanzees, as 
manifested by adult specimens ; hepoìnted out the relative proximity of 
the orangs and chìmpanzees to.the human species; and indicatedthe 
leadìng distinctions that separate the most anthropoid of those apes 
from man. The Professor then entered upon the subject of the 
varìeties of the human species, and defined the degree in which the 
races differed from each other in colour, stature, and modifications of 
the skeleton. He proceeded to the consideration of the causes of 
these varìeties, and next examined how far any of the known causes 
which modify specific characters could bave operated so as to produce 
in the chimpanzees or orangs a nearer approach to the human 
character than they actually present. He pointed out some characters 
of the skeleton of the ape, e. g., the great superorbital rìdge in the 
Gorilla Ape, which could not bave been produced by the habitual 
action of muscles, or by any other known influence that, operating 
upon successive generations, produces change in the forms and prò- 
portions of bones. The equable length of the human teeth, the con- 
comitant absenoe of any interval in the dentai serìes, and of any 
sexual differenoe in the development of particular teeth, were afiOrmed 
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to be primitive and unalterable specific peciiliarities of man. 
''Teeth," the Professor proceeded- to state, ** at least such as consist 
of the ordinary dentine of manunalsy are not organized so as to be in- 
fluenced in tbeir growth by the action of neighbouring muscles ; 
pressure upon their bony sockets may affect the direction of their 
growth after they are protruded, but not the specific proportions and 
forms of the crowns of teeth of Umited and detenninate growth. The 
crown of the great canine tooth of the male Troglodytes gorUlahegsji 
to be calcifìed when its diet was precisely the same as in the female, 
when both sexes derived their sustenance from the mother's milk. 
Its growth proceeded and was almost completed before the sexual 
development had advanced so as to establish those differences of 
habits, of force^ of muscular exercise, which afterwards characterise 
the two sexes. The whole crown of the great canine is, in fact, cal- 
cified before it cuts the gnm or displaces its small deciduous prede- 
cessor ; the weapon is prepared prìor to the deyelopment of the forces 
by which it is to be wielded; it is therefore a structnre foreordained^ 
a predetermined character of the chimpauzee, by which it is made 
physically superior to man ; and one can as little conceive its de- 
yelopment to be a result of extemal stimulus, or as being influenced 
by the muscular actions, as the deyelopment of the stomach, the 
testes, or the ovaria.'* The difference in the time of dÌ8appeaj*ànce 
of the suture separating the premaxillary from the maxillary bone, 
was not explicable on any of the known cause». 

There was not, according to Professor Owen, any other cha- 
racter than those foimded upon the deyelopments of bone for the 
attachment of musde», which was known to be subject to change 
through the operation of extemal causes; nine-tenths, therefore, of 
the dìSerences, especially those very striking ones manifested by the 
pelyis and pelvic extremities, which Prof. Owen had cited in his 
"Memoirs on the Orangs and Chimpanzees," published in the 
Zoological Transactions, as distinguishing the great chimpanzee from 
the human species, must stand in contravention of the hypothesis of 
transmutation and progressive development, until the supporters of 
that hypothesis are enabled to adduce the facts and cases which de- 
* monstrate the conditions of the modifications of such characters. 
There was the same kind of difficulty in accounting for the distinctive 
characters of the dìfferent species of the orangs and the chimpanzees, 
as for those more marked distinctions, that remove both kinds of apes 
from man. And wìth regard to the number of the known species. 
Prof. Owen remarked, it is not without interest to observe, lìiat as 
the generic forms of the Quadiiimana approach the Bimanous order, 
they are represented by fewer species. The gibbous (Hylobates) 
scarcely number more than half-a-dozen species ; the orangs 
(Pithacus) bave but two species, or at most three ; the chimpanzees 
^roglodytes) are represented by two species. The unity of the human 
species is demonstrated by the constancy of those osteological and 
dentai characters to which the attention is more particularly directed 
in the investigation of the corresponding characters in the higher 
Quadrumana. Man is the sole species of his genus — the sole repre- 
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seniative of bis order: he has no nearer physìcal reUtions with the 
brute-kìnd than those whìch arise out of the charaeters that link to- 
gether the great group of plaoental mammalia, called " Unguiculata." 

The Professor, in conclusion, brìefly recounted the faots at present 
satisfactorily ascertained respecting Ihe antiquity of the Quadrumana 
and of man upon the surface of the earth. At the tìme of the demise 
of Cuvier, in 1832, no evidence had been obtained of fossil Quadru- 
mana^ and the Baron supposed that both these and the Bimana wère 
of very recent introduction. Soon after the loss of that great re-con- 
structor of extinct species, evidence with regard to the fossil Quad- 
rumana was obtained from different quarters. In the oldest (eocene) 
tertiary deposits in Suffolk, specimens of jaws and teeth were found, 
that unerringly indicated the former existence of a species of monkey 
of the genus Macacus {Macacvs cocerms). About the same time, the 
tertiary deposits froui the Himalayan mountains gare further evidence 
of the Quadrumana: jaws, astragali, and some other parts of the 
skeleton, having been found completely petrifiied, and referable to the 
genus called Semnopìthecus, which is now restricted to the Asìatic 
Continent. Dt. Lund discovered in Brazil fossil remains of an 
extinct plalyrhine monkey, surpassing any known Cebus or Mycetes 
in size : the platyrhines are peculiar to South America. Lastly, in 
the middle tertiary series in the south of Franco, was discovered a 
fragment of the lower jaw, proviug that at that perìod some species 
of the loDg-armed ape (Hylobates) must bave existed. But no fossil 
human remains bave been found in the regularly deposited layers of 
any of the divisions (not even the pliocene) of the tertianr series. 
Human bones bave been found in doubtful positions, geologically 
considered, such as deserted mines and caves, in the detritus at the 
bottom of cliSs; but never in tranquil, undisturbed deposits, partici- 
pating in the minerai charaeters of the undoubted fossils of those de- 
posits. The petrified Negro skeletons in the calcareous concretes of 
Guadaloupe are of oomparatively recent origin. 

Tbusreference to the unity of the human species, and to the fact of 
man being the latest, as he is the highest, of ali animai forms upon 
our planet, the interpretations of God's Works coincide with what 
has been revealed to us as to our own origin and zoological relations 
in His Word. Of the nature of the creative acts by which the suc- 
cessive races of animals were called into being we are ignorant. But 
this we know, that as the evidence of unity of pian testifies to the 
oneness of the Creator, so the modifications of the pian for the diffe- 
rent modes of existence illustrate the beneficence of the designer. 
Those structures, moreover, which are at present incomprehensible, 
as adaptations to a special end, are made comprehensible on a higher 
principle, and a final purpose is gained in relation to human intel- 
ugence ; for, in the instances where the analogy of humanly ìnvented 
machines fails to explain the structure of a divinely created organ, 
such organ does not exist in vain, if its truer comprehension in rela- 
tion to the Divine idea lead rational beings to a better conception of 
their own origin and Creator. The discourse was illustrated by 
drawings and diagrams of the principal extemal and osteological 
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characieni of the different species of orangs and chimpanzees^ and of 
the different varieties of the homan race. 



the wild bheef and huntinq dogs at the zoolooical 
societt's GABDENS, reoent's-fark. 

The beautiful specimen of the Indian Wild Sheep {Ovis Vignai) 
is the first which has reached Europe alive, and is^ consequently, a 
most interesting addition to the Society's collection. They are 
indebted for it to the liberality of Brigadier Hearsey, C.B., who, 
having had the conunand of one of our divisions in the Punjaub for 
some years, has had frequent opportunities of obtaining illustrations 
of the zoology of that country. This Sheep has a yery extensive 
range in the Himalaya, and forms one of the most exciting objects 
of l£e mountain chase. It is far more deer like than the European 
moufflon, and when full grown, attains a very considerable size. 
Its activity, courage, and wariness render it by no means an 
easy task to secure a numerous bag of th^e animais ; and the 
Himalayan sportsman has many a mile of valley and hill-top to 
SCOUT before he can accumulate a first-rate serìes of trophies. The 
habits of this Sheep, of the Burrhil, and the gigantic (fvis Ammon, 
are well sketched by Colonel Markham, in his admirable hunting 
journal of adventures in the Himalaya, where he traced their steps 
from their first appearance in the hillB to the remotest valleys of 
Gashmir. 

The Hunting Dogs (Lyccum venaticui) bave been reared from a 
very early age in the Regent's-park. They were, we believe, brought 
to this country by an officer in her Majesty's service, on his return 
from the Kamr war. The vivid colouring, the singular fonn, and 
the perpetuai vivacity of these animais, make them a special object 
of interest to visitors. 

Every one who has read Gordon Cumming*s account of night- 
hunting in South Africa, wiU remember how tìbe sagacious " Wilde 
Honds " hunt up to their game in packs, and how ruthlessly they 
ravage the flocks of the Boers, when a nobler quarry is not within 
their reach. 

Kind treatment and plenty of food bave changed the nature of 
the Society's specimens, which exhibit marked attachment to their 
keeper, and alfow him to enter their enclosure at ali times with no 
better protection than a switch. The Hunting Dog extends from 
the Cape northward as far as Abyssinia, and ranges probably for 
nearly an equal distance on the west coast. Comparatively few 
examples of this interesting animai are brought to Europe, and the 
pair which the Society now possess are among the finest we bave 
aeen. — Illustrated London News. 

ABCTIO BIBDS AND FOXES. 

A OONSIDBBABLE number of yaluable Arctic Birds, Foxes, kc, 
has been received by the Zoological Society from the territories of 
the HudBon's Bay Company ; hJEkving been brought in two of the 
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Company^B ships, the Prince of Wales and the Prvnce Àrthwr. The 
birds coDsist of three fine specimeng of the American Eagle Owl, 
five rare white Arctic Grouse^ one Buffed Grouse, and a young 
White-headed Eagle. The varìeties of the foxes are the White 
Arctic, the Red, and the Silver ; one specimen of the latter has 
recently died. Besides ten Foxes, there are two yoimg Black Bears. 
The whole have been presented to the Zoological Society by Mr. 
William Geoi-ge Smith, of the Hudson's Bay House, and have been 
added to the menagerie of the Zoological Society, in the Eegent's- 
park. 

OBOWTH OF FISE. 

Whilst Piscicultnre is gaining ground in every country in 
modem Europe, it may be interesting to our readers to publish certain 
facts within our own knowledge relative to the increase in size of 
fish in particular waters in Belgium. The growth of the salmon, 
as proved by the marked fish of the Duke of Sutherland, in the Scotch 
fisheries, is notorious, and has already been fully noticed in pre* 
vious Yea/r-Boóki of Facts. In four months' time, it has been 
proved that the young fry, between the period of their leaving their 
native rivers for the sea and thèir return, have increased in weìght, 
varying from 3 to 71bs. Without the positive proof of identity by 
marking, Uiis would have been as it previously had been, chimerica!. 
We have now to notice the increase, in the waters at Boitsfort, 
near Brussels, of the jack, the only species of fresh< water fish which 
has as yet been put to the test in regard to its growth. In these 
waters, in October, 1852, about 2000 were leìt as stock, none 
exceeding 21bs. in weight, the fish thus put in beingindigenous to the 
water ; &eBe fish have been caught )ihe present month with rod and 
line as high as 61bs. each, showing an excess in weight of 41bs. in 
16 months — a rate only known in the first rivers in England. But 
the most extraordinary increase has been in the fish not indigenous. 
In the month of March of last year a fresh supply of jack was put 
in as stock from a neighbouring water, the la]^;est' being 81bs. in 
weight ; these fish were marked by cutting off a portion of their 
tail fin. . Two of the fish thus marked were caught last week, one 
weighing S^lbs., another T^lbs., thus showing a positive increase as 
to one of 541bs., in a period of 11 months, taking it even upon the 
assumption that the fii^ so caught were thoee weighing the excess of 
weight of 31bs. when put in, and of which weignt there were but few. 
We have been informed that in these waters l£e other descrìption of 
fish, such as carp, tench, perch, and eels, increase, as to the two 
former, after the rate of 21bs. per annum ; but this will form the 
Bubject of future experiment by marking, which has not been 
hitherto done. It is generally known that chaoge of water from 
that in which they liave been bred is most productive of profit to 
fresh-water fish ; but it would be incredible, without the proof, that 
a fish of 31bs. oould add fi^lbs. to its weight within the period of a 
year. For the information of amateurs in England in the gemUt art, 
the lake in which these iack are is of about 10 acres, supplied with 
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three continuons streams of water numìng through it. Ko fish 
breed in it but roach, jack, perch, and eels, the ooldness of the 
contrìbutoiy water stopping ali breeding of carp and tench ; the 
supply of the latter bemg tbrough store &h of from three onnoes to 
half a pound, which, from observations made^ increase in the ratio 
before mentioned. — Bruitda Herald, LUerary Oaaette, No. 1397. 

BXTBAOBDINABT FISHBS FBOM CALIFOBNIA. 

Pbofessor L. AaASBiz having received from Mr. A. C. Jackson, 
soon after bis return from Califomia, the information that,.while 
fishing in San Salita Bay, he had caught with a hook and line a fish 
of the perch £unily, corUaimng livmg young, It appears that Mr. 
Jackson having taken two of these fish, cut the largest of them, to 
put upon bis hook, for change of bait ; he intended to take a piece 
from the thin part of the belly, when he saw coming &om the 
opening thus made a smaH live fish. This he at first supposed to be 
prey which the fish had swallowed ; but on further opening the belly, 
he found next to the back of the fish, and slightly attached to it, a 
long very ligkt violet bcig, so dear and so transparent, that he covld 
already distinguish through it the shape, colottr, andformation of U 
multitude of smallfish (ali fac-simiUs of each oiher) with which it 
was wéUfiUed. Having opened the bag, Mr. Jackson took therefrom 
eighteen more of the young fish, preosely like in size, shape, and 
oolour, the first aocidentally ezteacted. The mother was veryJarge 
rovmd her ceiiUref and of a very dark ìtrown eolour, Oipproaching 
ahout the back and on the fins a Hack colour, and a remarìcMy 
vigorousfish. The young were in shape, save as to rotundity, per- 
fect minìatures of the mother, formed like her, and of the same 
general proportions, except that the old one was (probably owing to 
ber pregnancy) much broader and wider between the top of the 
dorsal and the ventral fins, in proportion to her length, than the 
young were. As to colour f they were m aU respects Wce the mother^ 
though the shades were many d^ees lighter, Indeed, they were in 
ali respects like their mother and like each other ; the same peculiar 
mouth, the same position and shape of the fins, and the same eyes 
and gills ; and there cannot remain a single doubt that these young 
were the ofispring of the fish from whose body they were taken, and 
that this spedes of fish gvves hirth to her yowng alive amd peffectly 
formed, <md culapte^ to seeking its own liveUhood in the water. The 
munher of young in the bag was nineteen, and eoery one as brisk and 
lively, and as tnuch at home vn a bucket of salt wcUer, as if they had 
been for nuynths accustomed to the wfUer, 

This statement appeared so extraordinary, that Professor Affassiz 
requested Mr. Jackson to procure for him specimens of the fish pre- 
served in alcohol ; and these beinffforwardedto Professor Agaasiz, after 
a careful examination of the specmiens, he satisfied himself of the com- 
plete aocuracy of eyery stat^nent coutained in Mr. Jackson's letter, 
and since ascertained that there are two very distinct species of this 
remarkable type of fishes among the specimens forwarded to me by 
Mr. Car j. I^ofessor Agassiz proposes for them the generio name of 
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SmMotoea, in aJlusion to Hs yeiy peonliar mode of reproduction. 
He feels some hesitation in assigning a farmily name to this type. 
It is probable that ali its members wìll present the same peculiarity 
in their mode of reproductiòn ; and th&t, therefore, the name 
JBmbiatoea may with perfect proprìetybe modifiedinto Embiotocoidas, 
as Didelphis haa gìven its name to a nmnerotia fiimily, the DideH' 
phyida!, after having been for a long time simply a genetic name. 
Should it, however, be found that other types of tìiis famìly present 
varìouB modifications in their yìviparous reproduction, for which the 
name BndnotocMce might be objectionable, Professor Agassiz would 
propose to frame some fitmily name from another structural pecu- 
liarity of these fishes, not yet obsenred in any others, viz., the naked 
furrow-like spaoe paraUel to the base of the posterìcr dorsal fin, 
separatìng tlie scales which cover the base of the rays from those of 
the sides of the body, and name it HolconoU. M. Agassiz, in order 
to commemorate the service thns rendered to zoology, has inscribed 
the two species now in his musenm in Cambridge, labelled Ernb. 
JacìsBoni and Emb. Caryù A countiy which fumishes such 
novelties in our days, bids fair to enrich sdence with many other 
unezpeoted facts, and what is emphatìcally trae of California» is in 
some measure equally trae of ali our waters. This ought to stimulate 
to renewed exertions not only oui naturalista^ but aU the loTcrs of 
nature and of science in this country. 

For the characteristios of these fish, deecrìbed by Professor 
Agassiz, in the American Jmumal of Science cmd AH», yoL zxi., see 
Jameion*8 Jovmal, No. 114. 

HABITS OF CEBTAIN 0RAW-FI8HS8. 

Db. B. P. Stephbnb says, in a lettor to the Smithsonian Institn- 
tìon : '' Onr friends the Astaci increase in interest as I beoome more ' 
and moro acquainted with their habits and instincts. I bave learaed 
this month that they are migratory, and in their trayels are capable 
of doing much damage to cUons and embankments. On the Liittle 
Genesse they bave, within a fewyears, compelled the owners ot a 
dam to robuild it. The former dam was buut after the manuer of 
dikes, i.e., with upright posta, supporting sleepers laid inclining at 
an angle of 4*5'' up ìhe stream ; on these wero hdd planks, and the 
planks covered with dirt. The Aitacvu, proceeding up stream, 
would burrow under the planks whero they rested on the bottom of 
the stream, removing bushels of dirt and gravel in the conzse of a 
night. I bave seen this season, whero they had attempted the 
present dam, piles of dirt, of at least one busheL They now travel 
orer the dam in their migrations, often climbing upright posts, two 
or three feet high, to gain the pond aboye." — Ameriea/n J(mmal of 
Science and Arte, voL xyu. 

OOD-nSHIKG OF THB LOFODDBN ISLANDA. 

Hebb, chiefly in the inclement months of Februaiy and Maroh,. 
fiflhing-boats, m>m an eztent of coaat of several hundreds of mìlea,. 
aro concentnted to the niunber, it^is said, of 8000, manned by 

Q 
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16,000 hardy fishermen, who catch, in the seaaon, noi leas thali 
3,000,000 cod-fish ; these are chiefly drìed wìtbout salt, in the snn 
and wind, a prooess peculiar to the dear^ diy climate of Nordland 
and Finenarken. — Forbet on Norway, . 

HABITS OF MBDUSA AND UTTLE FI8HBS. 

Mb. Chablbs W. Peach, of Wick, Caithness, having read in 
varìouB Works tbat the lai^g^ Medusae preyed upon fishes for food, was 
induced to place on record some observations made by himself during 
the previous year at Peterhead, Aberdeenshire, which had induced 
him to question the correctness of this statement. The Medus» 
seen (wmch belonged to the species Cycmea awrìia and C, capUlaUt, 
or C. macripta f) were so immensely abundant, as to render it Bome- 
what difficult for the fishermen to Hft their oars from among them. 
In the first eztract (dated Aug. 1, 1853), the author states that he 
has observed very small fishes playing round the laiger Medusie in 
the harbour and bay. They were sometimes seen spordng round 
C. cmrìta, but on the approach of an enemy would instantly leave it 
for C. vMcripta, When attacked or alarmed, they would rush 
under the umbrella, and amongst the tentacula, and remain sheltered 
in the large folds connected with the ova, till the danger had passed, 
when they would emerge, and sport and play about their shàtering 
friend. When beneath the umbrella^ they would lie so dose, that 
they were frequently taken into a bucket with the MedussB, some* 
tìmes two or three baing captured together in this way. They prored 
to be young whiting, varying from 1 inch to 2^ inches long, llieae . 
Uttle creatures, so far from becoming the prey of the Medussa, 
evidently experìenced from them protection ; moreover, they prefer 
the sHnffing one, with its eight bunches of long tentades, and laige 
fringed ovarìes, to C. cmrita, with its single and frequently short 
row of delicate appendages. In no instanoe did Mr. Peach see a 
fish in the stomach of the Medus», but ali could liberate themsdvet 
when they pleased. In the second eztract^ Mr. Peach describes an 
attack which he witnessed upon a small whiting, in the first instanoe 
by a single '^baddock" (young poUack), whose assault the little 
fellow easily evaded by dodging round a small Oyanea amila, but 
the chaser being joined by others, the whiting was driven from its 
imperfect fiielter, and after being much bitten and dashed about by 
its assailants, became at length completely exhausted, and lay to aU 
appearance dead. Becovering, however, after a time, it swam 
slowly to the MedussB, and took refuge as before ; but its movementa 
being soon observed, it was again attacked after a v^ry brief respite, 
driven into open water, and speedily despatched. — Froutàmgz of 
ike LinnoBon Society* 

OONOHOLOOT OF JAKAICA. 

Thebb is, perhaps, no part of the world which stands so pre- 
eminent in conchological riches as Jamaica ; and although only two- 
thirds of that interesting and beautiful island haye been explored, yet 
upwards of 400 spedes of land and fluviatile shells have becn di»* 
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ooTéred wìtbin the last fire or six years. This number is altogether 
eaicluBÌYe of the many yarietìes of the same species which those 
ooUeotors have added to their cases who have tumed their attention 
and labour to this branch of scienoe. Well arranged and rare speci- 
mens of the Jamaica land and fluviatile shells already possess the most 
honoured places in the noble oonchologìcal museum of Amherat 
College, Massachusetts, United States ; and similar suites have beeu 
presented to the Ashmolean Museum at Oxford, and to one other of 
our great public institutions in the United Kingdom. But the most 
entire and superb suite of land shells which probably was ever col- 
lected in any part of the world has been lately deposited in the Brìtish 
Museum, through the munifioent liberality and research of the Hon. 
Edward Ohìtty, one of the Judges of Jamaica. ' 

OV THB YABCULAB BTBTEM OF THE LOWEB ANNULOSA. 

BT MB. T. H. HUXLET. 

Uksbb the term Lower Annulosa» the author included the Anne- 
lida» the Echinodermata, the Trematoda, the Turbellaria and the 
^otifera, — ^in aJl of whidi there exists a peculiar system of vessels, 
which have hitherto been universally regarded as a blood-vascular 
system. Without considering ihe view he was about to lay before 
the Section to be fiiUy demonstrated, the author said, that he had to 
offer very strong reasons for considering the prevalent notion to be 
incoirect. The vascular system of the higher Annulosa and of the 
MoUusca is in ali cases a more or less specialìzed part of the common 
cavity of the body. The fluid which it contains is a corpusculated 
fluid ; the propulsive organ, if any special heart exist, is a contractile 
sac, oonnected by valvular apórtures, with that common cavity* 
Now, although it might be incorrect to say that the vascular system 
of the lower Amiehda is ìnvariably dìstinguished by characters the 
oppoeite of these, stili there can be. no question that, as a general rule, 
Buch is the case ; and this circumstance is alone sufficient to raise 
grave doubts as to the homology of the two systems. But these 
doubts aregreatly strengthenedwhen we takeintoconsiderationcertain 
fEtcts, which the author proceeided to lay before the Section. In the 
Botifera there is a system of vessels, consisting of a contractile 
veside, opening extemally, from which canals, containing long 
vibratile cilia» pass into the body. In certain Distomata, such as 
Aìpidogcuter conekn^cula, there is a system of vessels of essentially 
similar character; but the principal canals — those lateral trunks 
which come off direcUy from the contractile veside— present regular 
rhythmical contractìons. The smaller branches are ali richly ciliated. 
In other Distomata the lateral trunks appear to be converted into 
excretory oi^ns, as they are fall of minute granules ; they remain 
eminently contractile ; but their connexion witib the system of smaller 
ramifled vessels ceases to be easy of demonstration. As Yan 
Beneden and others have shown, they stili form one system ; but the 
oilia are no longer to be found in the smaller ramifiedvei^ls, having 
stnnetimes vanished altogether ; at others, being discoverable only 
heace and there in the minute ultimate terminations of these vesselB» 

Q2 
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In certain Nematoidea the YaBcular system is redaced to a coaple of 
latenil oontractìle vessels, altogether devoid of ciliai but oommunì- 
cating, by a Binali aperture, wìth the ezterìor. Now, there Ì0 no 
donbt tbat in ali these cases, the ''Tascular system" is physiolo- 
gically a respiratory system ; while the common cavity of the body 
represents the blood-vascnlar system of the Mollusca and ArtieiiliiAai. 
However, Echmorfaynchus possesses a yascular system of the same 
nature as that of a Nematoid or Distomatoos wonn, but presenting 
no cilìa, and having no esternai openìng; thus forming a dosed 
vascular system, homologous with those previoualy descrìbed, and 
differìng from them only in the faot of ita dòsure. But from henoe 
it is a very easy and naturai trsasition to the vascuhur system of the 
Annelida ; and the author stated bis ooDTictìon, based noi «nùy 
upon these, but npon many additional reasons, that these so-called 
bfood-vessds and those of the Echinodermata, f<Mrm, in fact, only the 
final term of a serìes, of which the so-called water vascular-system of 
the Rotifera constitutes the commencement. If, however, these 
TBSsels bave really nothing to do with the proper blood vascular 
system of the higher Annulosay with what system of organs are they 
homologous? In answer to this question, the author stated his 
belief, that they oorrespond with the trache» of Insecta, which pre- 
sent a similar estensive nimified distrìbution ; and, in sonUe cases, tm 
in the larv» of the LibeUnlidsB, eonstitate.as completèly dosed a 
system of vessels. 

IDSNTITT OF 8TBU0TUB1 OF TLàSTS AND ANI1CAL8. 

Mb. Huxley has asoertained that in ali the animai tissues, the 
so-called nudeus (cndoplast) is tìie homologue of the primordial 
utrìde — with nudeus and oontents — (endoplast) — of the plant, the 
other histologìcal elements being invarìably modifications of the 
perìplastic substanoe. Upon this vìew, we find that ali the dia* 
crepancies which had appeared to ezist between the animai and 
vegetable structures disappear ; and it beeomes easy to trace the 
aiSoliUe idhfitUy of pian in the two, — the differenoes between them 
being produoed merely by the natura and f orm of the deposita in, 
or modifications of, tibe perìplastic substanoe. In both pianta aod 
animals there is but one histdogical dement«-the endoplast — which 
does nothing but grow and vegetatively repeat iftseli ; the other 
element — ^the perìplastic substanoe— being tìie subject of aU the 
ohemical and morphologieal metamorphoses in oonsequenoe of whidi 
speeìfic tissues arìse. The difBn«nces between the two kingdoms 
are mainly — 1. That in the plant the endoplast giows, and, as the 
primordial utrìde, attains a ìarge comparative aize; while in the 
a.Tì ii¥iiLl^ the endoplast remains small, the prindpal bulk of its tissues 
being fonned by the perìplastic substanoe; and 2. In the nature of 
the chemical changes which take place in the perìplastic substanoe 
in eadi case. — Jameam*» Jowmalt No. 113. 

We are happy to record that the Oouacil of the Royal Sodelnr 
has granted Mr. Huxley 2001, from the QovemmeQt Grant Fvtaa, 
£or the pubUcatìon of bis Zodogìcal investigatìons. 
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TH1& LAO IK^BCT. 

OxNBRAL Bbioos haa deUya:«d to the Boyal Asìatio Society a 
laoture on the Cocciis Lacca> or Lae Insect, and on ite propertìes and 
utfes. The lao of commeroe conaìstB of the cella of >a amali iuaect, 
aiìdof aihickgelatinoua liquor found therein, whìch aenrea the inaeot 
aa food. The name of lac ia derived from a Saoflcrìt'Word, aignxfying 
Hterally the number 100,000, but figuratively myrìada, and ia ezprea- 
aive of the numberleaa inaecta compoaìng each community. Naturaliats 
are by no meana aatisfied with the information we.poaaeaa conoeming 
thia inaeot^ and the Entomologica! Society bave reaolved to grant a 
medal for the beat account of it. Bed dyea, reaembling that of the 
lac, bave long been known in Europe. Pliny apeaka of the inaect 
modttoìng the red dye, and the Bomana received haJf their tributo 
from Spain in the ahape of theae inaecta. A aimilar inaect waa alao 
known in the north of Italy, in Grermany, and in Poland. John Gook^ 
in 1769, wrote upon the naturai history of lac» but the fuUeat an4 
moflt accurate of ali accounta ia that of Dr. Boxburgh. The inaecta 
are found upon and are supported by a variety of treea — ^in ahort, aU 
pianta yielding milk from the tender branchea aerve them for food. 
It not unfrequently happena that Uoge treea are entirely deatroyed 
by myriada of theae ìnsecta aettling upon them. The nativea of India, 
in coUeoting the lac, deatroy the. inaect alao; but Europeana, having 
found that the ahella or cella only are valuable, haye deviaed methoda 
for collecting thia produot without deatroying the producera. Aa 
firat coUected, the lac ia fpund encruated round aticka, and ia hence 
called atick lac, and in thia crude atate the collectoia who gather it 
in the fofeata obtain for it from Jd. to ^d. per pound. When broken 
up and deaned from the aticka it ia known aa raw lao, and when pul- 
yerized and aeparated from the reaìnoua matter it beoomea aeed lac 
Other proceaaea convert it into lump, piate, and ahell lac. 

In India, aa in England, lao ia uaed aa a dye for producing a per- 
manent red coleur ; and ia alao employed aa a pigment and vacniah 
oombined, whioh reaiata the effecta of cold water and doea not wear 
€& It ia alao uaed for makìng aealing-waz, toya, braceleta, chaìna, 
and other ornamenta, whìch are acarcely diatìnguiahable in appear- 
anoe irom gold. In the oourae of the lecture. General Brìgga took 
oooaaion to atate that the lacquer or japanned, gooda of Chintz 
Japan, Bunuah, &;c., are not manufactured, aaia genendly auppoaed^ 
from the lao inaect, but from a vegetable production — a liquor 
obtained by making inciaiona into the bark of oertaitt treoBé 
Thia ezudation ia of a very p<Maonoua natiure, and great care 
ia required in collecting and uaing it. Moat extenaive uae ia made 
of it in the countriea whera it ia produoed; but aa it roquirea to 
be uaed aoon after it ia drawn from the tree, it ia not likely to fìnd 
ita way into the London market in a crude atate. 

THE MA80N WABP OF IKDIA. 

Db. Buiut haa communicated to the Linniean Society an intereating 
account from peraonal obaervatùm of thia inaect. The male ia about 
twice the aize of the oommon waap, and of nearly the aame coloni^ 
the alender portion, which oonnecta the abdomen with the thoraZy 
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being nearly one-eiglith of an inch in length, and scarcely thicker 
than a horse-hair. The fumale beare no resemblance to the male, 
being about one-eighih of bis size, and of a brighi shining bottle- 
greeu. Early in October, so soon as the rains are fairly over, the 
male Mafion Wasp beginfl to build. Selecting for his nest a spot in 
some qaiet corner, he approaches, holding in bis foro feet a piece of 
wet mud, about liie size of a pea. He firet makes a neat thin ring 
of about an inch in diameter. To this successive additions are made 
till the edifico aasumes a nearly spherical form. The opening at the 
top is now oontracted like the neck of a bottle, and tumed over wìth 
a fiat lip, an opening being left of about one-eighth of an inch in 
diameter, and the interior being divided ìnto several compartments. 
Two or three of these Httle structures, each taking six or eight hours 
to finish, are usually built together, and left to diy. So soon as tfaey 
aie finn enough, the female is seen fiitting about and dropping a feiw 
eggs in each. lìie male now approaches, hearing a largo green cater- 
pillar, about three-quarters of an inch in length, and fully as largo àa 
himself. This, in spite of its struggles, is at length thrust through 
the bottle-neck aperture of the nest, by tìie inexorable bee, who, after 
many a pinch and a nip, seems eventually to sting its victim to death. 
The orifice is then closed with a little hsJl of mud ; more bottles in 
Buccession, to the number of eight or ten, are built, provisioned, and 
sealed up in the same way, and the builder then seems to tronUe 
himself no fìirther about them. Dr. Buist, who has frequently 
watched these operations at Bombay, has never happened to see the 
grubs or young bees ; but he states that about a fortnight after the 
nests are finished they are ali found to be burst through, whoi the 
fiagments of the shell and casing of the chrysaliB are seen inside.—- 
L^srary Oazette. 

THB Airrs. 
Mr. B. Wakefield has oommunicated to the Linniean Society a 
paper ** On Some of the Habits of the Ants." Mr. Wakefield, after 
referring to the opinion formerly entertained, that Ants amass wheat 
and other grain for their winter store— an opinion relinquished by 
moet modem naturalists, induding Huber — ^proceeds to record some 
observations made by himself many years ago, and which tend to 
throw some doubt upon the marvellous stories that bave been réUted 
'ot the wisdom and foresight of the ''magni formica laboris." " Be- 
sides the resemblance of their pup» to small com seeds, for whioh a 
careless obsenrer might readily mistake them, I myself," says Mr. 
Wakefield, ** bave seen the black species, which I suppose tobe formica 
nigra, for days and nights together, industrìously dragging to their 
omIs the seeds of the common violet (viola odorata), which, as is well 
known, continues to ripen its seed long after its period of flowering. 
I firat observed them on the 3rd of July, 1832, conveying thèse seeds 
into their retreats for future provision. What conia be their object 
in giving themselves ali this labour ? That the seeds thus conveyed 
were those of the violet I am qidte sure, for I compared them with 
seeds in the capsule of a violet. Could they be intended as food for 
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the aphìdes diiring winter 1" That anta work ali night has long been 
.known; Pliny says only dmìng the fùU moon, but Mr. Wakefield 
States, on the auUiority of bis memoranda, that he has seen them at 
work on the 6ih of June at midnight, and again, though the day had 
been wet and stonny, on the foUowing night at the same hour, with- 
out any reference to the fall moon. The late Mr. Joshua MUne, of 
Glapton, once told Mr. Wakefield that a neighbour of bis sent for him 
one moming in February to show him a oolony of red' ants, which he 
had tumed up while digging in bis garden; and mixed with them 
Mr. MUne distinctly saw many aphìdes alive, and also some vegetable 
substanoe on which they had probably subsisted during the winter. 
Many persons bave obsenred ants caressing the aphìdes during the 
summer for the sake of their honey-dew, but Mr. Wakefield had 
never before met with any one who had seen them together in their 
winter retreat. 

Mr. Adam White made some remarks on the Eastem ants, and 
refened to Colonel Sykes's obsenrations on the storing ant of Poonah 
{atta providens), the correctness of which had been oonfinned in most 
•particulars by Mr. Jordan in an interesting monograph of t^e East 
India ants, published in the AaicUie Joumalf and oommunicated 
by Mr. F. Moore to the Annals of Natwral History. 

Mr. John Gurtis, F.L. S., has read a paper (aooompanied by a highly 
finished drawing) "On the genus Myrmica and otber indigenous 
ants." The species of ant inhabiting our island were but imp^ectly 
known until very reoenUy, notwithstanding the publication in 1802, 
of the Hittoire NaiwreUe des Fourmis of M. LatreOle, who divided 
the Formicidn into several fiunilies and genera, wMch he subse- 
quently named. The European forms he divided into two sections, 
eharacterized by some peculiarities in the structure of the neck or 
petiole, by which in Hymenopterous inseots the abdomen is attached 
to the trunk ; one section baving a single scale, the other two nodules, 
on the upper sur&ce of the petiole. 

Mr. Guras, having been ehabled to clear up some doubts by com- 
paring the species of Myrmica in bis own oabmet with the collectious 
in the British Museum oontaining typical spedmens presented by 
M. Nylander, author of a monograph of the ants of Northern Europe, 
proposed in the present paper to describe and figure some English 
Myrmic», which are either new or so litUe known that it appears 
impoBsible to identify the species; trusting that the figures which 
aooompany bis paper will render some species no louger doubtful. 



BBBTLES. 

Mb. Adam White has ezhibited to the Tiìnninan Society the Ir^pe 
specimen of a fine prionidous Beetle (baladeva Walkerì), descrìbed by 
Mr. Waterhouse, from the coUection of the late I& Patrick Walker, 
of Edinburgh ; and closely related to the dorysthenes rostratus, the 
type specimen of which, descrìbed by Fabricius firom the cabinet of 
Sir Joseph Banks, stili exìsts in the collection of the Limuean 
Society. Mr. White regretted that he had been unable to attend 
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the previous meeting of the society, when Mr. Gurtìs read bis 
valuable paper on the proper position of hypooephalus armatus in 
the naturai arrangement. He thought Mr. Ourtàs lald too great 
stress on the tarsal system, whiob Mr. M'Leay had dearlyshown to 
be veiT weak when employed alone as a leading character. Indeed, 
Latreule, the great founder of the tarsal system, in a memorable 
sentence quot^ by M'Leay, had himself admltted Its weakness. 
Mr. White statedthat, havingfor yeare studied longioom beetles, he 
could not but be struck, on first seeing the specimens of hypoce- 
phalus ^n Mr. A. Tumear^s hands, with the correetness of Dr. Bur- 
meìster's determination, and of Mr. Westwood's remarks on its 
longicom character. To Mr. Curtis's observation that it was pen* 
tanerouB, he replied that the parandrìdae are ali ao, and yet are 
' essentially longicom in their type ; that triotenotoma of Mr. G. B. 
Gray was heteromerous^-and was even sublamellicom in itsantennse, 
that insects, and, indeed, animals generally whidi were fossorìal, or 
internai feeders, or which were aquatio, were offcen wonderfuUy 
similar in esternai structure. 

Mr. White has also exhibited, from the rioh coUection of Mr. J. 
A. Tumer, of Manchester, a specimen of Hypooephalus armatus, an 
exceedingly rare, wingless, Prionidous beetìe, firom Minas Geraes, 
Brazil ; with short homs, orooked fossorìal legs, laige thoraz, and a 
sìngular head like that of the mole- cricket. Mr. White made acnue 
lemarks on aberrant forms, and pointed out the probable habita of 
Hypooephalus, £rom its affinìty to Doryathenes, the habits cf one 
species of which bave been recorded by M. Belessert ; and suggeated 
^t many anomalous points in the characten of a particular group 
of Longicom beetles, containing the genera PsalidognathuB, Friono- 
oalus, &c., might, in ali probabìlity, be owing to their liviug in the 
ground, and f eedìng on the roots of trees. 

THE ETE-SFOT OF INFUBOBIA. 

A PAPBB has been read to the Lìnnaean Society by Mr. Arthur 
Henfrey, entitled " Eemarks on the so-called * Eye-spot' of the 
Infu8oria and microscopie Alffa." After some preliminary obser* 
-vations on the uncertainty which frequently presents itself as to the 
real existence of the colours exhibited by microscopie objecta, from 
the decomposition of light which takes place in these minute bodiea 
when placed under high magnifying powers, howoTer carefùUy cor» 
rected, Mr. Henfrey passed to the more immediate obiect of hia 
communication, which was to direct attention to the doubt ^existing 
in bis own mìnd with respect to the nature of the red spot de^Ksibed 
by Ehrenberg as an **eye** in the Infusoria, Tina object Mr. 
'Henfrey had chiefly obsenred in the UnicdliUar Àlgas and Zootporet, 
and was first led to suspect that the red colour depended on unequal 
refractìon in the oeUs of Cfhlamidomonaa Puhùcuh», In these he 
had frequently found several red spots in one individuai -celi, and 
hadfurther observed that when these spots were brought into a dear 
and well-defined focus, they appeaied as brìght oolourless granules. 
Frequently no red spot at ali could be found. Finally, he had 
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iQoently found that he oould biingout tìie crìrnson colour moet beau- 
iif uUy m the hilum of starck gnuraks. Wbon the lena is a little too 
òli away from the objeot, the hilum appean like 9 minute black 
spot ; with the lena brought a little neaier, it oomes out as a bean- 
t&ol orìmson spot, exactly hke an ** eye-spot" in every respect. 
Acgustiiig the focus ezacUy, the hilum is seen as a well-defined 
bright spot, altogether devoid of any prismatic colour. — Literary 
OaeetUt No. 1929. 

INTBODUOTIOir OF SILKWOBMB FBOM ABSAM INTO MALTA. 

CoLONBL SiB William Eeid, Govemor of Malta, has forwarded 
to the Society of Arts a oommunication in which he states that» after 
many fiùlures, he has received some sound eggs of the Indian Sìlk- 
worm, the BomJbyx OywtkUit oalled by the nativesof Assam iMr, and 
which feeds on the leaves of the castor-oil piant. Of the eggs re- 
oeiyed, about five hundred hatched, and the woima, after ha^ing un* 
dergone two mutations» appeared to he in a very healthy state^ feed- 
ing only on the castor-oil plant. 

On oomparing tliese specimens, says Sir W. Berid, it wìll he found 
that there is litUe difference between them. We bave bere in Malta 
gone through ali the operations as practised in Assam, ezoepting 
weaving the silk thread into cloth. For this we bave not yet a suf- 
ficient quantity, but the worms are breeding bere faster thim we can 
rear the castor-oil plant. They are now (in October) thriving in the 
<^n air ; as they consume the leaves of the castor-oil, they travdl 
from plant to plaiit, feeding upon several, but apjgarentìy doing well 
only on the Rvcmm, 

mi, Westwood has exhibited to the £ntom<dogioal Society a sample 
of the silk of the Bombyx Cyntìiia, which had l^n sent from Malta, 
through Dr. Templeton, as a proof that the difficulty of imwindiiu^ the 
Gocoons, hitherto found insuperable, could he surmounted. Dr. Tem- 
pleton also stated in bis letter that artides had been made from silk 
obtained by tearìng up the coooons; and it was anticipated that 
shortly a good supply would he obtained of this silk» of which the 
durabiUty was inc^edible, and that thus a great benefit would arise 
by the introduction of the cultivation of this valuable article into 
Europe. Mr. Westwood likewise stated that a paroel of the pupse in 
their coooons, forwarded by Sir W. Beid, had reached him safély, 
notwìthstanding the long joumey and the ohanges of temperature to 
which they had been subject^ — ^proving what hbd been observed re- 
q;»ecting them at Malta^ that the species was yenry hardy and not 
likely to he affected by their change from India to Italy. The silk 
produced by these caterpillars is coarse, but yexy durable ; and the 
ttztensicm of ita oultivation and ita probable improvement in quality 
may prove |o be of much importance to Europe. 

0X7LTUBB OF SILK IK FISDMOHT. 

Sio. ViNdENSK) Gbibbbi, the first person who has undertaken the 
rearìng of the Bombyx OyiUhia wonn upon leaves of the castor-oil 
plant) and the first who introduoed it into Franoe, has sucoeeded in 
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rearìng these worms even upon the castor-oil pianta while in thd 
ground and in the open air, in the garden of the CÌiemieal Laboratory 
at Turìn. From this mode of treatment Sig. Griserì discovered that 
theee worms do not suffer from a low temperature, nor from strong 
wiDds, , nor from continued rain ; but on the contrary, he obtained 
finer and better formed coooons than those produoed by the ordinaiy 
method, ali which circmnstanoes bave been gubmitted to the Boyàl 
Academy. 

After the first experiment he published, through the printers 
Ohirìo and Mina, the mode of bringing up these worms. In the 
Becond experiment he also fully suooeeded, and found that the 
oocoons are snperior to those brought from Calcutta and Malta; oa 
which account he came to the condusion that this new silk-wonn, a 
native of Bengal, has found its own chmate in Piedmont. 

An experiment is now being made as to the mode of extracting the 
Bilk, which has been confided to the care of able throwsters : from 
some samples already produced, it results that this silk is finer and 
more elastic than our common silk; further, two more important 
facts bave been oopimunicated by Siff. Griserì : namely, that he has 
aucceeded in feeding these worms exdusiirely upon wilJow-leaves and 
lettuoe-leaves, and has obtained cocoons similar to those produced 
friom the leaves of the castor-oil plant. — Turm Oazette, 

■THB YINB WEXVIL. 

Mb. Gxjbtis has read to the Linnaean Society a ''Note re> 
garding a Weevil pf the Yine and its Parasite." The attention of 
naturalists has long been directed to the subject of the injury sua- 
tained by the vineyards in the south of Europe from the attadcs of 
insects. Among the beetles which infest the vìnes, a Weevil, A tteiàbua 
BetuUtif Fabr., occasionally does veiy extensive mischief to those of 
Buigundy, whÓst in England this spedes is content to feed upon the 
birch. During bis stay at Genoa last June, Mr. Curtis paid a visijk 
to the Botanic Garden there, when bis attention was called to the 
vines trained against the walls, which wero attacked by the mildew 
so provalent this year through Médoc and the wine-growing oountrìes 
of Franco and Itsdy. Whilst thus engaged, he was surprised to see 
the leaves of the vines rolled up like cigars, by the agency of the 
above-mentioned insect. Beferrìng to an elaborate' memoir by Dr. 
Debey, upon Attdahus BetuUe, Linn., for a detailed account of the 
modus operandi of the leaf-rolling weevìls in general, Mr. .Curtis 
briefly stated that the female weem ,cuts the leaf through aoross the 
diameter, wìthout dividìng the midrib, deposits an egg or two upon 
the upper suiface, then rolls tip the lower portion, leaving the upper 
part untouched, so that it romains green for a considerable period. 
Tlie AtteUilms Betìdeti, however, seems to differ in its mode of manipa> 
lation from most other weevìls, rolling up the entiro leaf from the 
base to the tip without any transverse cuttmg. After this preliminaiy 
notioe of the habits of the Attelabi, the autìior proóeeded to bis more 
immediate object on the present occasion, vìz., to cali attention to » 
memoir by Professor Filippi, of Tozin, relative to a minute hymen- 
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optearouB insect whose province it is to keep down the multiplication 
af the Attdabus Betuieti, " Thìs little four-winged fly/' says he, " a 
species of PterofMUut, contrives to lay ita eggs in those of the weevil, 
whioh 18 not yeaj difficult; but the most extraordinary phrt of M. 
Filippica discovery is that a stili smaller insect of the same family 
deposita an egg in that of the parasite, so that the maggot of the first 
parasite beoomes the food of ^he second, thus preventing the too 
rapid increase of the parasite, which poasibly might otherwise mul- 
tiply so greatly that the weevil would be exterminated." At the re- 
qtiest of Mr. Ourtis, the secretary, Mr. Bennet afterwards translated 
from the originai Italìan, and read to the meeting, a portion of Pro* 
fesBor Filippi' s memoir; from which it appeared that the views 
attributed to him by Mr. Gurtis, and which he had in point of fàct 
entertained in the first instanoe, had, on fùiiher ezamination, been 
yery considerably modified ; he having eyentually come to the con- 
duaion that the two larv» above-described belong to one and the same 
apecies, and that they fumish a very remarkable inatance of what 
Steenatrup haa called the altemation of generationa, the Pteromalua 
not producing in the firat inatance creatures like itaelf, but interme- 
diate beings, which are the mothers of other offiiprìng capable of being 
developed into perfect PterjiMnali. These intermediate beings bave 
received from Steenatrup the name of nuisea. — Literary Gazette^ No. 
1929. 

yiKB DIBSASE IN OFOBTO. 

-Mb. Fobbstxb haa communioated to the Boyal Society a paper 
" On the Vine Diaeaae in the Port Wine Districta of the Alto-Douro." 
The author, who haa had many years' experience in the port wine 
districts, States that at Oporto and in the north of Portugal an opinion 
prevaìls that the roota and ligneoua body of the vinea are diseased, 
that the oidium ia the effect, and not tiie cause of the epidemie ; that 
aporules of the oidium exist in the interior of the vine and about ita 
roota; that the obatruction to the ascent of the sap through the 
various diicts orìginates in the roota ; that black spots appear in the 
joints of the branches, indicating that disease exists thix>ughout the 
body of the vine ; that a new fungus has appeared on the vines in the 
shape of globules, containing carbonio acid ; and that although vege- 
tation may continue for awUle, the fruit will not ripen, and the vine 
will perìsh withìn a couple of years from this time. The author then 
descrìbes the commencement and progress of the vine disease — ita 
eccentric effecta, the aeaaona of 1853 and 1854 in oontraat — the 
irregularìty displayed in the fermentation of the winea of 1853 made 
from diaeaaed grapea, and the little argal they depoaited on the aidea 
of the vata during the aeoond fermentation. Drawinga which aooom- 
panied the paper repreaented aectiona of varioua vinea which the 
author had cauaed to be rooted up for examination. They ahowed 
that the apota in the wood, or the obatructiona in the duota, do not 
neceaaarily prooeed from the roota, but may be traoed to wounda, 
naturai decay, or bad pmning ; that of acme vinea with extremely 
defectìve roota, but with perfMJtly sound trunka, ali the Iruit waa 
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destroyed ; and that from vines unBoimd, both in root and trunk, the 
mo8t perfeot grapes were gathered. The foUowìng Ì8 the oonclneion 
to which the author has come wìth regard to the yìne disease, after 
personaUy visiting the ooimtiy and ezamining the roots and stems of 
many vines. He coneeives that the inclemency of the season in 1853^ 
by checJcing the oircalation of the sap in the vines, prodnced a pre- 
dispofiition to disease; that as yet the oidium does notappeartohiave 
materially afiected the roots or Hgneous body of the vine ; bnt he 
agrees with others, that if the fung^ continues to germinate ili the 
branchee without any remedy being applied, it is only too probable 
that the vines will eventnally perìsh. Durìng the past thirty-three 
years he has never seen vines without globules, similar to those which 
are descrìbed as a " new fungus ;** the farmers cali these globules the 
^' transpiraco da videira" (the perspiiation of the vine). In bis ex- 
amination of the vines, he did not meet with the black spots alluded 
to in the joints of the branches, neither did he peroeive that the roots 
were diseased. The oidinm may be propagated by ìnoculation, and 
it is worthy of remark that the disease appeared ahnoet simultaneously 
(although with greater or less intensity) in most parts of the Alio 
Douro, as wéli as in other oountrìes, attadrìng àlike the old and the 
yottng vines, the sound and the unsound, vines grown in vineyards 
àbroad or in hothouses at home ; and believing the oidium to be the 
cause and not the effect of the disease, he feels convinced that if the 
genn of the fungus, which is evidently lurking on the old branches, 
can be destroyed as elSectually.as it appears to bave been destroyed 
under glass, the vines in the port-wine districts of the Alto-Douro 
may yà be saved. ____^__ 

DSVXLOPMXNT OF THB WATKB-BHAIL. 

Mb. JabezHooo,* M.B.O.S., has communicated to the Microsoo- 
pical Society, bis " Observations on the Development and Growth of 
the Water-Snail.' ' The author observes : — ^The young animai is early 
provided with cilia, which surround its tentacles at their extreme 
edge, and thus enable it to keep up a winding motion in the interior 
of the ^g. Illese cilia are retained for some time after its birth for 
the purpose of brìnging a supply of nourishment befure the gastrìo 
teeth are properly matured to enable it to cut the vegetable substanqes 
upon which it feeds. It is a very interesting physiological feict, to 
find that if the young animai be kept in fresh water alone, with- 
out vegetable matter of any kind, it retains its cilia, and arrest of de- 
velopment follows; it accjuu'es no gastrìc teeth, and never attains 

* Ifr. Ho^ ìB fhe aathor of a Yerj BeoepiaM» work on l%e Miero§eopé: Ut 
MktoTjft Com^ruetionf amd AppUeaHon, published dazìng the paat year. Tlùa 
volume extends to neax^ 600 pagee, and ie illostrated with more than that 
nomber of engravìngs. Bach a work was mach needed, as an introduction to Hb» 
lue of the mstroment, and the studj of microsoopioal edenoe, which is altogether 
of amoidi hiriier oharaoter than in the dava when Tk» Wcnden qftké JfieniMope 
was almost um only popolar hook upon tne anbóect. The acienoe of Mr. Hog|('8 
new work is brou^t up to the time of its pablication^ an indispenaable reqainte 
in books of tìds oujm ; it is. moreover, eoonomioal in ita cost, as wdl as soond and 
hJgUj attmotìre in its oontents. 
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perì(actìon in form or siase. If, at the sfane time, it be confined within 
a narrow celi or space, it grows only to such a àie as wìll enable it 
to move about fireely; thus adapting itself to the neceasities of ita 
restrioted state of esstenoe. The author adda, bis apecimens were^ 
at the end of six months, alive and well, the oilia were retained around 
the tentacles in Constant activity, whilst othór animals of the brood 
and age plaoed in a situation fiftvourable to growth had attained their 
full size» and had produced yonng, which had grown in three weeka 
to the size of their elder relations. — For the paper, with illuatrationsy 
see the Transactùma of the MicFOScopical Society of London» 

mOBOBOOFIOAL DBSOBIFTIOK OF THB PROTOCOOOUB NIVALI9 FBOM 
THB ABCTIO BBGIONS, BT M. JUSTIGX. 

Thb perfect type of the Protococcus NivaHa, ia a globular cjat, 
yarying in size from the -srinr^ ^ t"^ i&<^^ ^ ^ nAnr^ ^^ ^'^ ù^<^^ 
in diuneter ; each celi or e jst having an opening, whose smallest 
diameter measuree only the -nnnr^ ^^ ^^ <^ m€&. Thia opening 
ia anrronnded by marked aorrated or indented linea» aa though by 
the escpanaion and graduai growth of the celi the opening had alao 
been iiregulaily ezpanded. The plant, when perfect, reaembles the 
red currant of our gardens ; as it decaya, the red oolourìng matter ia 
loat, being graduali^ aupm^ded by a deep orango, which finally 
appeara to cbange into a brown, or the celi beoomea transparent 
In this transparent state, when the celi is broken, the thickneas of 
the enveloping cuticlemay be measured; thia doea not exceed the 
«n^iPfth part of an inoh ; and where tìie opening is preserved, the 
interior of it becomea of a delicate green colour. Many of the cella 
ezhibit the hezagonal figure inatead of being globular ; but thia ia 
the reault of compreasion, where masaea of thcùóri bave been thrown 
together. Mingled with the protoooccua are firagmenta of a tiaaue 
of retìculated and oellnlar formation, much reaembling acme of the 
ìnfnaorìal polycystina. So minute are the openinga in theae^ that 
they do not exceed the rv^ir^ P^^ ^^ <^ ù^ ùi diameter. — 
Proceedinge of the American Phiioiophical Society, 



BOTANY. 

WABDIAK CASSS. 

Db. S. H. Wabd haa communicated to the Royal Institution a 
paper upon this ingenious adaptation. Dr. Ward first exphiined 
that bis father was led to employ these air-tight caaes for the aocom- 
modation of bis window-plants, by the following oircumstance. He 
had placed a chrysalis in a bottle with a little damp earth, to watch 
its progress towards transformation into a moth ; a fem and a grass 
began to vegetate, and continued to show a healthy appearance. 
Thus, ali the requirements of nature were contained within the 
bottle — air, light, and moisture. Many persons, the Doctor added, 
had faUen into the error, that Ward*8 Cases were, or ought to be, 
hermetically sealed : on the contrary, a' cbange of air is frequently 
necessary ; this will imperceptibly occur in Sie doaest made casea^ 



25i TBAB-BOOK OF FACTS. 

or ihey wouid ìneTÌtably bunt. The trough to contain the earth 
may be made of any materials — earthenware, or wood pitched inside ; 
but the best are zinc. Of ali, by far the beat were stated to be beli- 
glasses, which are also adapted for cut floweni, which are long pre* 
served in them, as in the case of a Gamellia, which, on one oocasion,. 
had retained ite beauty for nearly a month. To size ihere are no 
limits, from an onnce phial even. to the Oiystal Palace itself. The 
decay of a healthy plant on tranamiHsion to a room in town is e£kcted 
by the variety of gaaes, evaporation from dryness of air, frequentand 
sudden alteration of temperature, depoàtion of dust, eoat, &c., the, 
latter especiaUy inimicai ; ali these were provided against by the 
glass case ; while the moisture which was raised became condene^d 
on the sides of the glaes on occasione of change in the extemal tem- 

Cture, accumulating and descending to the earth, at the bottom 
ming more perfectly aerated, and in a state better adapted for 
nourishing the plant. So complete is the rotUine in such a Uttle 
world, in itself independent of extemal drcumstanoes, that the old 
bottle sealed up nineteen years sinceis green with vegetation, though 
the deposita of confervse on the inner stuface dislìgure its appearanoe. 
This bottle has had no fresh moisture since first closed. The ad* 
Tantages, besides those of mere omament, were stated to be great-— 
to the poorman, transportatìons of phints from one country to 
another, duration of flowering — ^to ali ranks oonfined in cities and 
sick rooms, they were a blessing. 

At St. Thonias's Hospital, a subscription has been set on foot to 
provide cases, and in these the patients found a fìodtful souroe of 
gratification. Dr. Fortune has sent to this countiy 250 specimens, 
out of which 216 bave airived in health. Mr. Ward suooessfuUy for*. 
warded to Sydney a variety of English plants in a case that was fiye 
months on àie passage ; on its arriyal there the primrose was just 
blossoming ; and this case subsequently retumed to England with a 
collectìon of Australian plants. The carbonization of the atmosphere 
by animai respiration, and the restoration of oxygen by vegetatioo, 
is a well-known fact, and upon this Dr. Ward claims the merit ot* 
suggestions as to sanitaiy buildings in which vegetation would form 
a conspicuous feature. In connexion with the restorative nature of 
the process of vegetation, a taper was put under a bell-glass con- 
taining a rose and other flowers, and was extinguished in ten 
minutes. But after exposing the glass to the sun for about three 
hours, the taper could be again kept alight for the same period as 
before. In the same manner, v^etation in water would be found 
to restore the oxygen, and in consequence it was possible to keep 
fish in air-tight cases, when vegetation was allowed to accompany them. 
To Mr. Ward he said was due the credit of having first introduced 
a vivarium into a closely-glazed case in 1841, and for having de- 
pended for the renovation of the air necessary for the fish contained 
fherein upon the purifying action of associated plants, such as 
Pontederia crtusipeSf Pistia stratiotes, Valisneria tpiralit, Suails 
for the purpose of removing the* confervse that cover the leaves of 
valisneria and other aquatica, were first recommended in a note in 
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the number of the MicrotcoptccU Jotumal for September, 1841. It 
WM, howeyer, stated that so long ago as 1763, Ledermtiller had 
publiflhed, in hia MicroacopUsaZ ÈecreationSf a figure of an open- 
mouthed botUe containing fresh-water zoophytes, associated with 
duckweed, cbara^ and other piante. Mrs. Thynne first introduced 
marine viFarìa into London ; having brought some livìng madrepores 
up to town, in 1846, from Torquay, she plaoed them in two glass 
tanks, and at first effected aeraàon of the water by having it daiiy 
taken out and poured in graduallyfrom aheìght, occasionally sending 
for fresh sea-water and Sioroughly renewing it ; after a year or two 
ber madrepores seemed to flag^ and then she procured some pieces of 
rock and shell with living seaweeds attached, and subsequently de- 
pended upon the coimterbalancing action of these. Dr. Ward en- 
tertains hopes that success will ultimately attend the adaptation of 
the principles in eztension to the maintenance or restoration of 
héalth to the human irame, although he admits that difficulties would 
present themselves in the attempt to realize such adaptation. — 
Athenwwn, No. 1379. 

Dr. Ward has ezhibited to the Linniean Society specimens of a 
rare Brìtish fem (Gymnogramma Ceptophylla), grown in a glass 
case, from mould taken fix>m its native habitat in the island of Jersey, 
in September, 1853. This plant, like the Trìchomanes, attains a 
mach greater degree of luxuriance in a dosed case than in its native 
soìl, and lasts vexy much longer. 

THB NBW WATEB-WXBD. 

Although the obstructions caused in rìvers by this remarkable 
plant bave but of late attracted general notice, by their increased 
eztent {partìcularly during the past year 1854), they appear to bave 
been noticed two years aud a balf since. In a letter to the Cambridge 
Indep&ndent Press, dated Ely, August 11, 1852, Mr. William 
Marshall states : — 

A remarkable plant has recently made its appearance in the rìvers 
Ouse and Cam ; and already abounds to such a degree as not only to 
impede navigation, but, what is of far more importanoe in this fen 
coun^, threatens to injure our drainage. 

It occurs in dense, tangled, submerged masses, of considerable 
eztent, and is so heavy, that when cut, instead of rising to tìie 
surfaoe, and floating down to the sea, like other weeds, it sinks to 
the bottom. It is this property which is likely to make it injurìous 
to drainage. The intruder is so unlike any other water- plant, that 
it may be at once recognised by its leaves growing in ihrees, round a 
slender stringy stem. The watermen on the rìver bave already 
named it " Water-thyme," firom a faint general resemblancc which 
it bears to that plant. That itis new to our rìvers bere is oertain ; 
watermen and fishermen pronounce it to be (as I heard one of them 
cali it the other day) ** a furreigner.'' 

In a second communication, Mr. Marshall descrìbes the weed as 
the Anaeharis alsinattrwn of Mr. G. C. Babington, who so named it 
in 1848. It was first found in this country in 1842, by Dr. Geoige 
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Johnaton, of Berwick-on-Tweed, ni the lake of Bnnse Castle, whidi 
Ì8 situated upon a trìbutary of the White Adder Biver, which flows 
into the Tweed. The discovery was lost sight of, and the interest in 
it ceased, until the antumn of 1847, when ìt was again disoovered by 
Miss Kirby, of , Lnbbenham Lodge, in resenroirs adjoining the 
Foxton Locks, on the canal near Market Harborough, in I^eicester- 
shire. The pianta were ali females, and were found in oonsiderable 
abundanoe, growing '' closely matted together." Miss Kirby had 
not observed it there before, and the resenroirs had been cleaned oat 
two yearS' previously. • Mr. Babington next descrìbed the plant in 
the Àfmaù of Nativral Hitioryy for Febniary, 1848, when "Dr. 
Johnston at once recognised it as the plant he had found in the loeh 
at Dnnse Castle, and in the followtng aatunm fonnd the plant in two 
stations in the White Adder Biver. 

The oolonr of the plant is deep green ; the leaves are about half 
an inch lon^, by an eighth wide, egg-shaped at the point, and 
hent with mvMite teethj wkicà cauBe them to dvng. The stems are 
very hritiU, so that, whenever the plant is disturbed, fragments are 
broken off. Its powers of increase are prodigions, as eveiy firagment 
is capable of becoming an independent plant, prodndng roo^ 
and stems, and extending itself ìndefinitely in every d^ection. 
Most of our water-plants require, in order to their increase, to be 
rooted in the bottcnn or sides of the river or drain in which tbey 
are found ; but thù is independent altogether of that condition, and 
nctwdly grows as it travéla slowly down the stream, after hemg 
cut. The specific gravity of it is so nearly that of water, that it is 
more disposed to sink than float, and the cut masses may be seen 
under water, either on or near the bottom, roUing over and over Uke 
woolpacks, clingìng to everything they meetwith, and aocumulating 
in great quantities at locks and bridges (hugging the piers of the 
latter), and grounding in shoal water. Its m^e of growth may be 
seen in stili and narrow waters, such as the streams above the miOs 
at Cambridge, where it seems to sprìng first from the two sides and 
bottom, meeting at length in the middle, and oompletely filling up 
the wateroourse, ahmost to the exdusion of the water. Exoept in 
very quiet places, it is not likely to be found in flower. Mr. Mar- 
shall met with it at BoBwell>hill fits below £ly. He tben 
enters into a statement of the localities in which this weed has been 
found, and therefrom deduces the opinion that it is an importatìon 
from North America. Mr. Marshall' s Letters bave been reprinted 
in a pamphlet published by Pamplìn, 45, Frith-street, Soho-square. 
We quote this abstract from the Ilkutrated London News, No. 904, 
where the new weed is figured. 

mEW SUBBTl'l'UTK FOB THE POTATO. 

In the garden of the Horticultural Society, at Chiswick, are 
growing two plants of a Chinese yam, which is ezpected to prove 
an excellent substitute for the Potato. They bave been obtained 
from the Jardin des Flantes at Paris, where thev bave been made 
the Bubject of experiments that leave no doubt that it will become 
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a plant of real impoitance in cultiyatioxL " If/' sajB M. Decaisne, 
who has paid much attention to matterà of thìs kind, '*a new plant 
haa a chance of beoomìng useful in rural economy, it must fulfil 
oertain condìtions in the absence of which ita cultivation cannot be 
profitable. In the first phiCe, it miut bave been domesticated in 
flome measnre^ and must suit the climate ; moreover, it must in a 
few months go through ali the stages of derelopment, so as not to 
interfere wi& the ordìnaay and reguhir course of cropping ; and, 
finally, its produce must bave a market value in one form or another. 
If the plant is intended for the food of man, it is also indispensable 
that it shall not offend the tastes or the culinary habits of the persona 
among whom it is introduced. To this may be added that almost 
ali the old perennìal plants of the kitchen garden bave been 
abandoned in favour of annuale, whereyer the latter could be found 
vìth similar properties. Thus, latkyrus tvòerosus seckmi telephimn, 
ecc., bave given way before potatoes, spinach, and the like. Now, 
the Chinese yam satisfies every one of these conditions. 'It has 
been domesticated from time immemorial, it is perfectly hardy in 
this climate (Paris), its root is bulky, rich in nutritive matter, 
eatable when raw, easily oooked, either by boiling or roasting, and 
then having no other tasto thui that of flour (féciUe), It is as much 
a ready-made bread as the potato, and it is Setter than the bcUcUas, 
or sweet potato. Horticulturists should, therefore, provide them- 
selves with the new arrivai, and make experiments with it in the 
different climates and soils of Franco. If they bring to their task, 
which is of great public importance, the requisite amount of per- 
Beverance and intelligence, I bave a finn belìef that the potato yam 
{igname bcUatas) wìll, like its predecessor the potato, m&ke many a 
fortune, and more especially alleviate the distra of the lower classes 
of the people." Such is M. Decaisne's account of this new food 
plant, which is now in actual cultivation at Chiswick ; and, judging 
n'om the size of the set from which one of the plants had sprung, it 
is evident that the tubers bave ali the requìsites for profitoble 
cultivation. One has been planted under glass, the other in the 
open air, and at present both appear to be thriving equally well* 
The species has been called dioscorea hcUcUas, or the potato yam. 
It is a climbing plant, hearing considerable resemblance to our 
common black bryony, and when it is considered how nearly that 
plant is related to the yams, the probability of our new corner 
beooming naturalized among us reoeives support. 

OBIOnr OF THB WHBAT-FLANT. 

Some curious botanical facts have been laid before the French 
Academy relative to the transformation of two grasses, jEgilops 
ovata and the jEgilops triaHitata. M. Espril Fabro, of Adge, in 
Franco, has shown that the above grasses were capable of being 
the Bouree of ali or the greater part of our species of wheat. He 
first sowed the seed of the Ovaia in the fall of 1888. In 1839, the 
plants grew to a height of two feet, and rìpened in the middle of 
«Tuly. The ean bere and there had one or two grains la them. 

B 
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The crop was five for one, and the straw was brìttle and thin. In 
1840, the seed of 1839 produced ears more numerous, and generally 
each oontained a coaple of grains of an appearance more like wheat. 
In 1841, the ears were more like wheat, and each had from two to 
three graina. The figure of the plant was almoet like wheat. In 
1842, the fourth year of his ezperiments, the progress was not so 
sensible as in the previous year. Many of the pianta were attacked 
by rast. The stalks were hke jEgilops. The ear gave two or three 
grains each. In 1843, the stalks grew two feet high. In each ear 
were two or three well-grown grains, and the Straw was stronger. 
The figure of the plant was like wheat. In the year 1844, ali the 
ears were filled. In 1845, the seventh year, the plant had reached 
the oondition of trae wheat. These experiments were made in an 
inclosure surrounded by high walls. There was no grass inside of 
it, and no grass raised near the spot. In 1846, he sowed this grain 
in a field broadcast, and continued it four years. In 1850, the 
Straw was full, straight, over two feet high, and each ear contained 
two or three dozen grains of perfect wheat. Thus a wild plant, 
subject to culti vation, changed its entire figure and aspects, and 
gradually assumed a new character. — Jameson*» Jotumcd, No. 114. 

A NEW IKVBNTIOK FOB WOSBASLSQ THE PBODUOE OF AUTUMN 

WHEAT. 

M. D'Ubolb grounds this discovery^upon the fact positively ascer- 
tained " by study and repeated experiments" — ^that Autumn Wheat is 
not an annusi, but biennial, like die beet-root and carrot-class ; and 
he therefore proceedà to develop the alleged biennial properties by « 
novel pian of planting and treatment, for the increase of the produce. 
The ground is to he well manured, either before wìnter or at the 
beginning of spring, to receive the seed between the 20th of Aprii 
and the lOth of May, this time being chosen to prevent the chance 
of blossoming during the year. But the time of sowìng may be 
advanced from year to year ; for, if it were oot for the present dege- 
neracy of the plant, it might occur now in March. Éach gnùn is 
sown separately, allowing it a large area of ground, if the soil is 
rich, but diminishing according to its sterility. It is deposited in 
rowS) in holes, at regular distances 9^ to 23^ inches asunder, in each 
direction, the holes in one row opposite the spaces in the next. 
Each hole is to contain four or five grains 24 inches asunder. When 
the plants bave attained a height of 4 inches, ali but the finest one in 
each group are pulled up, and this single one is Uien left in tiU the 
harvest of the succeeding year. This curious process is stated to 
increase the produce very greatly. — Jame8on*8 JownuU, No. 114. 

NATAL COFFEE. 

A BEAUTIFUL samplc of coffee, grown on a farm near the Umblangray 
has been shown. Tlie berries are as large, dean, and full as any we 
bave seen imported. The plants are fìrom Bourbon seed sown not 
quite three years ago, they bave received no great attention, but aro 
growing witìi remarkable yigour. This is the first year of hearing. 
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and yet so heavy has been the crop, that several of the branches 
were borne downwards with the weight. The coffee plant, it is now 
piaced beyond doubt, grows vìgorously and besffs well in thìs district, 
and ita rapidly increasing cultivation will, before long, teli on the 
market. — I)*Uròan Mercwry, 

"MOUNTAIN PRIDB." 

Db. Alexander has presented to the LinnsBan Society a dried 
specimen of the Spathelia simplex of Macfadyen, from Moneague, 
in the island of Jamaica, where it is known by the name of 
" Mountain Prìde," on account of the extreme beauty of its panicles 
of brìght rose-purple flowers, which fonn a magnificent pyramid 
eight feet aerosa, and may be seen from a great distance, towering 
abore the surrounding trees. 

BUBIAOEJB. 

Mb. G. Lawson has read to the British Association a paper ** On 
the Stipular Glands of Bubiace»." The presence of peculìar secretory 
gìands on the interpetiolar stipules of Bubiace» was first pointed 
out by Dr. Weddell, of Paris, a few years ago. Dr. Weddell and 
other observers bave regarded thìs as a feature of structure strictly 
limited to that section of the order termed Cinchonese, which consista 
chiefly of arborescent species, and includea the pianta yielding cinchona 
barks ; but Mr. Lawaon'a obaervationa lead to the concluaion that 
the ao-caUed cinchonaceoua glanda are equally prevalent in Galiesa, 
and muat, therefore, be regarded aa of univeraal occurrence through- 
out the order. Severa! of the moat recent writera on systematic 
botany bave elevated the two sections of EubiacesB to the rank of 
separate orders : — a view which, while supported in a remarkably 
satisfactory manner by the habits of the plùits and their geographìcal 
distribution, is not sustained by any important structural characters. 
tThe discovery of cinchonaceous glands in Cralieffi, establishes an 
unsuspected point of relationshìp between those two ideally distinot 
groups of plants, and seems to indicate the propriety of retaininff 
them as well-marked sections of one naturai order. The princìpu 
structural distinction between the two orders depends upon the 
theoretical notion adopted of the nature of their foliaceous oigana, 
which has led to the djscussion of the subject at different times by 
De CandoUe, Lindley, Bentham, and other distinguished botanists. 
Instead of endeavouring to reduce a portion of the leaves of Galie» 
to stipules, as bad been generally done, Mr. Lawson is of opinion 
that the simplest way of viewing the Bubiacess is to regard them ali 
as TerticiUate-leaved pianta, the so-called stipules of CinchonesB being 
evidently reduced leavea. 

oalifobnian tbeb. 

The Gardenen^ Chronicle announces the discoveiy in California 

of a gigantic coniferous tree, 300 feet high. "Thia magni- 

ficent evergreen tree, from its extraordinary height and largo dimen* 

sions, may be termed the monarch of the Califomìan forest. It 

B 2 
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inhabits a solitary dìstrìct on the elevated slopes of the Sierra 
Nevada, near the head waters of the Stanislau and San Antonio 
riyers, in lat. 38 N., long. 120 10 W., at an elevation of 5000 feet 
£rom the level of the Bea. From 80 to 90 trees exist, ali wìthin the 
circTiit of a mile, and these varying from 250 feet to 820 feet in 
heìght, and from 10 to 20 feet in diameter. Their manner of growth 
Ì8 much like Sequoi (taxodium) aempervvrens ; some are solitaiy, 
some are in paìrs, while some, and not unfrequently, stand three 
and four together. A tree recently felled measured about 300 feet 
in length, with a diameter, including bark, 29 feet 2 inches at 5 feet 
frt>m the ground ; at 18 feet frvm the ground it was 14 feet 6 inches 
through ; at 100 feet from the ground, 14 feet ; and at 200 from 
the ground, 5 feet 5 inches. The bark is of a pale cinnamon brown, 
and from 12 to 15 inches in thickness. The branchlets are round, 
somewhat pendant, and resembling a cypress or juniper. The leaves 
are pale grass green. Those of the young trees are spreading with a 
sharp acuminate point. The cones are about 24 inches long, and 
2 inches across at the thickest part. The tnmk of the tree m 
question was perfectly solid from the sap-wood to the centra ; 
and judging from tibe number of concentrìc rìngs, its age 
has been estimated at 3000 years. The wood is light, soft, and of 
a reddish colour, like redwood or Taacodi/wm, aempervirens, Of this 
vegetable monster, 21 feet of the bark from the lower part of the 
trunk, have been put in the naturai form in San Francisco for 
exhibition ; it there fonns a spacious carpeted room, and oontains a 
piano, witii seats for 40 persons. On one oocasion 140 childr^i 
were admitted without inoonyenience. *' 



UmiAS DBODAB. 

Db. Botle, who has lately reported to the Commissioners of 
Woods and Forests on the vaine of this and other woods, has ezhì- 
bited to the Horticultural Society a slab of Deodar timb^, 18 feet 6 
inches long, 4 feet 6 inches wide, and 4 inches thick, recently im< 
ported by the East-India Company for submission to European 
criticism. The Court of Directors have imported for many years an 
ampie and gratuitous supply of the seeds of this tree. llie Deodar 
is a description of timber nuiking, it is said, among the highest of the 
class of firs and deals, being clean from end to end, massive, fì'ee 
from knots, towards the outside so close-grained that it was diMcult 
to count its rìngs of growth, and fragrant as sandal wood. Dr. Boyle 
produced a Beport from Mr. Wilson Saunders and other gentleman 
of Lloyd's, pronouncing it to be well adapted to shipbuilding, ranking 
between the best kind of larch and hard woods. One of the advan- 
tages which planters may look to in the Deodar is rapidity of growth. 
The Indian slab, although 4 feet 6 inches in diameter, was not mora 
than one htmdred and ninety years old. If Deodar wood grows as 
Èust in England as in the north-west of India^ the trees would be fit 
to fell in thirty years, at which time they would be 26 inchea in 
diameter. 
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SILUBIA* 

The great event of the past year in geologica! science has been the 
publicatìon of Sir Boderick Murchison's important work, entitled 
JSUuria, a most elaborate volume whicb consìsts of 523 pages, con- 
taining 163 woodcuts, 37 platee, smd 2 maps. This ìs a faithfol outline 
of Sir Roderìck's prevìous labouis, with a detailed descrìption and 
oondensed practicsd popular vìew of the older sedimentary rocks, and 
their chaiacterìstic oiganic remains, including ali the most recent 
Information on this subject. It is to l^e protozoic series of former 
accumulationB, and the creatures entombed in them, that Sir Bo- 
derick' s attention is more particularly directed. Sir Boderick brings 
cut, with very strong and conclnsiye evidence, that the Silurian 
System is an independent system, a system that appears to haye been 
formed in Tarious parts of the globe at one and the same time, formed 
of the same rocks and minerals, aÀd inhabited by the same animals 
and plants; and Sir Boderick maintains that the animals and pianta 
f ound in the Siluiian strata of the different quarters of the globe are 
not only analogous, but identical.* We are in want of sufficient data 
to enable us to say much in regard.to the meteorology and hydrology 
of that early perìod. The hìgher temperature, which must have then 
prevailed ali over the globe, appears to bave been deriTed from 
the internai beat, and not the solar beat. We leam from late 
palseontological researches, that nearly one hundred species of fossil 
are common to the lower and upper divisions of the Silurian System. 
Sir Boderick has established bis Silurian System with uncontrover- 
tible evidence in Great Britain and Ireland, Grermany, France, Bel- 
gium, Horth America, Spain, Portugal, Sardinia» Cape of Good 
Hope, Himalaya Mountains, Hindostan, Australia^ South America^ 
United States, Falkland Islands, &c. 

We quote the above from Jameson's Journal, No. 114. One of the 
latest labours of the lamented Professor Edward Forbes was the pro- 
duction of a brillìant paper upon Sir Boderick Murchìson's work, for 
which see the Quarterly Beview. 

THE ICAT-HILL 8AKDBT0NE AND THE FALJBOZOIC SYSTEM OF 

BKGLAND. * 

Prof. Sbdgwiok thus concludes an elaborate paper in the PhUo' 
topkiccll Magasme, No. 55 : — ** Once for ali I confidently affirm, that 
the great Cambrian series is a naturai and trae series, and that its 
subdivisions bave been rìghtly named. On the other band, I contend 
that the classification and nomenclature of the same series in the 
Bclieme of the GU)yernment Survey is erroneous and untenable. Ist. 

* Such a conclnsion oaimot be held as oorrect, nntil we bave aoquìred more 
aòcorate data of the biologìoal oharacter of the different epoohs, aa weU as the 
locai faiuue of the periodi.— ^<i. Jumnati^ Journal, No. 114. 
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Because ìt overlooked the trae physical and palsoxxtological base of 
ihe Silurian serìes ; 2nd. Because ita nomendatore is but an ezpan* 
sion of Silurian names derìved from sectrons which were not trae io 
nature. 8rd. Because no section, within the limita of Silurìa, givBS 
US a good older paLseozoic type. 4th. Because the nomenclature of 
the Cambrìan series (as given in the Survey) was not deduoed from 
the naturai groups ; but, on the oontrary, the naturai groaps were ao 
piicked as to faU in vith a previous (Silurian) nomenclature, which 
was based on erroneous sections. 5th. Because it introduoes two 
different and incongruous schemes of nomenclature into one systeno, 
and consequently involves the nomenclature in most needless geogra- 
phical contradictions and incongruities. There ought never to haye 
been any oontroversy on the questiona I have been discussing; and 
aince the establishment of the May-Hill Sandatone, there ia nòw at 
least no shadow of reaaon fot ita continuanoe.'* 



« 



THI BAOBHOT BAND. 

Hb. C. H. Watson haa read to the Geological Society, a paper 
On an Outiier of the Bagahot Sanda in the lale of Sheppey." In 
traveraing the coaat of the laland of Sheppey in Apri^ 1848, the 
author notioed that the blue day of the clìf» near the Eaat-end Pre* 
ventive Station paaaea upwarda iato an irony-coloured day, and that 
thia day ia capped by ferruginoua aanda, which extend for about 
14 milea to the aouth-eaat, capping the highest parta of the di£&. 
Theae aanda, from their general appearance and poaition, Mr. Weaton 
referred to the Bagahot Sand serìea, regardingthem aa an outlier of 
that formation, aimilar to the outliera on the Hampatead and High- 
gate bilia ; and, for aimilar reasona, the author conaidered that the 
ferruginoua day conatituted the top of the London day, which, from 
being a dqpoait purdy aluminoua, became first impregnated with an 
irony precipitate, and then, ceaaing to be a day depoait^ paaaed into 
the ferruginoua and aandy deposit of the Bagahot aerìea; and he 
referred to aomewhat analogoua ìnatancea of change in the atrata of 
the liaa and the oolitea. 

OLACIEBS OF NOBTH WALBS. 

A FAFEB haa been read to the Brìtìah Aasodation, "On the 
Thickneas of the Ice of the Andent Glaciera of North Walea, and 
other Fointa hearing on the Glaciation of the Country," by Profeasor 
Bamaay. The author atated hia bdief that there had been 
two aeta of gladera in North Walea aince the ground aaaumed 
ita present general form. The first waa on a very laige acale^ 
followed by a alow aubaidence of the whole country to the eztent of 
2300 feet, imtil only the topa of the highest bilia remained uncovered 
by the aea ; and when the mountaina atfain roae, a aet of amaller 
glaciera waa formed. The thicknewi 01 the ice in eziating Swias 
glaciera waa known to be very great ; in the Grindelwald it had 
been aacertained to amount to 700 feet, and in other instances waa 
probably thicker. The obeervationa of Agaaaiz and Profeaaor James 
Porbea on the height to which grooved and poliahed aurfM^es span 
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np the BÌdes of Alpine valleys, had led to the condusion, that the 
ice had once been much more extensive ; alnd that in the glacier oiP 
the Aar, for ezample, it must have amounted to 2000 feet. The 
same method of observation had been applied to North Wales ; and 
it had been asoertained that in the Pass of Llanberrìs the grooves 
and roimdings of the rocks extended to a height of 1300 feet aboye 
the present bottom of the ralley . The drifted deposita whìch overiie 
these Tounded surfaces must bave formed during the slow depression 
which followed, and the glacìers must stili bave existed, since thefl^ 
deposita, though marine, are stili of a moraine character. The oold 
cimiate continued during the period of depression, and for some 
timo after it ; and there was beautiful evidence in the side valleys 
of the graduai decrease of the glaoiers until they died away amongistt 
the higher mountains, in the form of moraines stretching across &e 
Talleys, one within the other. The scratches made by the first 
set of glaoiers passed down the valleys ; those of the smaller glaciers 
crossed the first obliquely. ___^ 

LOITDOK CLAT. 

Mb. J. Pbbstwich, Jim. has read to the Geological Society a 
paper " On the Thickness of the London Clay ; on the relative 
Poeition of the Beds in some of the best known fossiliferous 
Localities ; and on the occurrence of Bi^hot Sands on the 
London Clay in the Tsle of Sheppey/' Taking such lines of 
section as afford a definite upper horizon of the London Clay, viz., 
that obtained by the super- poeition of the Bagshot Sands as at 
Wimbledon, Hampstead, High Beach, Bayleigh, Sheppey, &c.), 
and asoertaining the base of the London Clay, ali practicable, 
by means of wcS-sections, Mr. Prestwich finds that at Alum Bay, 
Isle of Wight, the London Clay is 193 feetthick; at Whitediff 
Bay, 367 feet ; Southampton, 320 feet ; in the vicinity of Hunger^ 
ford and Newbuiy, from 200 to 250 feet ; at Odiham, 380 feet ; 
Beading and Wokingham, 370 to 400 feet; Ghobham and near 
Windsor, about 400 feet ; at Hampstead, 420 feet ; Wimbledon and 
High Beaoh, about 430 feet (nòt 530 and 700, as stated by Cony- 
beu« and Phillips) ; Bayleigh, 420 feet ; and in the Isle of Sneppey, 
about 480 feet 

By means of Severa! sections and a careful stratigraphical plan- 
ning, at the same timo allowing for the different levels of the several 
parts of the dìstricts, and comparing the numerous well-sections, the 
author showed that the London Clay gradually expands as it ranges 
from east to west : at first veiy rapidly, untu it attuns a thickness 
of from 300 to 400 feet, and then very gradually, until, about 
London, it averages from 400 to 430 feet in thickness. In Sheppey 
and on the opposite Essex coast it reaches its greatest developmen^ 
as much as 470 to 480 feet. Mr. Prestwich obserred, that with 
regard to this apparently regular development, the London Clay was 
not spread over a previously denuded land-surface, but was a con- 
tinuation of a series of marine and estuarine deposits which had 
already filled up the irregularìties of the old chalk sur&oe. In 
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Sheppey, "Mr, Prestwich met wìth a thick bed of yellow sand on a 
hiU to £be east of Minster, and on the clìffs between East End and 
Kamsey. This sand the author refers to the lower part of the 
Lower Bagshot serìes ; and, as the fossìl fruita and plant reroains of 
Sheppey are chiefly derìved from the clays just beneath these sands, 
it appears that this singular fossil Flora belongs mainly to some of 
the uppermost beds of l^e London Clay ; probably to the first 50 or 
60 feet. From the absence of these highest beds at Southend, the 
fossìl fruits are much scarcer there than at Sheppey, whilst shells and 
crustaoea abound ; the clays of the Southend cli& correspondìng to 
those of the lower part only of the cliffs at Sheppey, and belonging 
to the uppermost zone, whìch is aJLso found at Brentwood. The 
Highgate fossìls belong to the second zone of the London Clay ; th^ 
occur chiefly near the fevel of the road at the Archway, in beds of 
sandy clay. This zone is marked also at Clewer's Green, between 
Kosingstoke and Beading, and at Margaretting Street, near Chebns- 
ford. The Chalk Farm, Primrose Hill, and Copenhagen Fields 
fossils form another and lower zone, an^ are, on the whole, deep-sea 
forms. To the west, however, probably the depth of water was 
less. The fiarwich and Bognor group of fossils, which, howeyer, 
differ in their conditìons of sea-depths, belong to the lowest part of 
the London Clay, as well as the beds at Pott^s Bar, and at Cuffell, 
near Basingstoke. At Alum Bay, where the London Clay is not so 
thick, its palseontological divisions are less marked, and similar 
fossils are generally prevalent throughout its thickness. In the 
London district each zone is marked by a few distinct species of 
organic remains, f orming distinct» butnearly-relatedgroups, although 
many species rango throughout the four zones, in varyìng propor- 
tions. In the lowest zone, deep-sea forms prevali in the eastem area» 
and are replaced by shallower water species to the west. The same 
occurs in the third zone. The second zone has a profìision of species 
belonging to waters of moderate depth ; and in the first or upper- 
most zone (or, perhaps, superadded beds of the eastem area) occur 
the great bulk of the remains of reptiles and fishes, and of plani 
remains. — Athenceum, No. 1390. 



NATUBAL DEPOBIT OF BALTFETRE. 

Pbopessob W. H. Ellet, of the United States, reports that there 
has been discovered in Bradford County, Pennsylvania, a regular 
vein of Nitre, believed to be unique in its character. The nitre occurs 
as a solid and unciystalline deposit in the horizontal seams of a sand- 
stono rock, and in veins proceeding from them at different angles ; 
and the rock itsel^ which is quite porous, is abundantly charged with 
the same material The nitre itself is very pure, containing more 
tiaces of nitrato of lime and magnesia. The sandistone in which it 
occurs is siliceous, containing a little carbonate of lime, and a notable 
quantity of sihcate of potasL — The Dublin MorUhli/ Journal of Ir^ 
amtnal ProgresSj Ko. 8. 
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ABTIFIOIAL F9BMATION OF MIKKRALB BT IGKBOUS AOTION. 

Pbofessob Hausmann, of Gòttingen, has recently publìshed a 
memoir on the formatioii of MineraJs in and about fumaces, by far* 
nace action. He enumerates the follo¥nng varieties observed by 
him : Silver, lead, copper, ìron, bismuth, lead-glance, blende, ozide 
of zincy red oopper ore, iron-glaiace, magnetic iron-ore, chryBolite, pyr> 
ozenecontaining alumìna» Humboldtite, orthoclase, lead-vitrìol, andar* 
aeniate of nickel Brown, yeUow, green, and black blende were observed 
formed in the fomaces of Lauten Yalley, Hartz, in regular octahe- 
drons and dodeoahedrons ; also in lamellar and radiated concretions. 
Lead-glance, he says, is often formed by sublimatlons in the chìmneys 
of fomaces, and tiie crystaLs are cubical with the usuai cleavage ; 
cryatals of magnetic iron also sometimes incrust cavities in the stone 
or brick work of the fumaces.-p/it»me<(m'« JovoimI, No. 114. 

USB OF THE HIOBOSCOPB TO MINBBALOGISTS. 

M. DuFOUK has made an important microscopical discovery that 
will be found useful in many circumstances. He has sl^own that an 
imponderable quantity of a substance can be crystallized, and that 
the crystals so obtained are quite diaracterìstic of the sabstances. 
For ezample, he ciystaUized imponderable quantities of sugar, chloride 
of sodium, of arsenic, and of mercury, and the crystals obtained 
were quite characterìstic of these substances. The mineralogist and 
tozioologist may find this process eztremely valuable when the sub- 
stance for ezamination is too small to be submitted to tests. — L'Iik' 
gtUiUy No. 1067. 



THE QUAirnTY OF SOLID ItATTBB OABBIED ANNUALLT TO THE SEA« 

Mb. a. Tatlob, in endeavourinff to calculate the probable quan- 
tity of Solid Matter carried annusdly to the Sea, either in a state of 
suspension or in a state of solution, by rivers or rivulets, or by other 
agents, has arrived at the conclusion that this quantity of sediment 
spread on the bottom of the sea, is capable of displacing sufficient 
water to raise the level of the ocean three inches in 10,000 years. 
This is an important statement, and ought to be home in mind, 
when calculating on the changes that our earth has undergone during 
its formation. He has also caiculated that the denudation of sediment 
over 100,000 square miles of North America, spread by the Missis- 
sippi, ought, if its river had always been charged with sediment as it 
has always been in our days, to bave lowered the surface of the 
earth one foot in 9000 years; and that the Gaoges produced the same 
effect in its hydrographic basin in 1794 years. — L*lnstUiU, No. 
1067. 

K. FUOHS ON IBON. 

M. FuoHS is of opinion that iron is a dAmorphous auòaUmce, p^ 
senting itself under two distinct general forms or systems of crystal- 
lization, viz., the testerai and the rhombohedral (or its modification, 
the hexagonal) ; and, consequently, there may be said to be two 
dassification species of iron, which may be distinguìshed as tesserai 
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and rhombohedral iron, and whicfa are sometimes combined in dif-- 
ferent proportiona. M. Fuchs's experiments have proved dedaively, 
that the malleable or bar iron belongs to the tesserai crystallìzatioii 
form ; and ìt may be conjectured that ali the malleable metals may 
be dassed under that system of crystallùation. The crystallizatioii 
system of pig-iron is not so exactly determined ; but it is veiy likely 
that it belongs to the rhomboheanJ system, because facette iron, 
particularly, is one of the most brìttle metsls which generally belongs 
to the rhombohedral form. The difference between bar and facette 
iron is based not only on the difference of the system of crystalliza- 
tion, but also in the great difference beiween their physical and 
chemical properties ; such as the tendenoy of the molecules of metal 
to burst and become displaced ; hardness, liability to ozidation, solu- 
bility, fusibility:* M. Fuchs is of opinion, that steel is an alloy 
of tesserai and rhombohedral iron ; and he thinks that hardening and 
tempering consists only in the transformation of ali the molecules, or 
a portion of them, from one system of crystallization to the other, — 
the rhombohedral iron being predominante in hardened steel, and the 
tesserai in non>hardened steeL — Poffgendorfs AnnàUn: JamnofCs. 
Jowmàlj No. 113. 

ABTIUCTAL MALAOHITB. 

Robe, of Berlin, by the following process, has sucoeeded in making 
Artificial Malachite, identical in oomposition with the naturai green 
malachite. Precipitate a solution of sulphate of copper in the oold 
bicarbonate of soda or of potash ; allow the precipitate, which is 
voluminous at first, to cohere; finally dry it, and wash it. By 
polishing, the characteristic appearance of malachite may be brought 
out. — JameBovCaJoiwmaly No. 113. 



DBFTH OF THB IpRIHEVAL SEAS, AFFOBDXD BT THE BEMAINS OF 

€OLOUB IN F088IL TESTACEA. 

The late Professor Edward Forbes, F.R.S., when engaged in the 
investigation of the bathymetrical dìstribution of existing molluscs, 
found that not only the colour of their shells oeased to be strongly 
marked at considerable depths, bat also that weU-defined pattems 
were, with very few and slight exceptions, presented only by testacea 
inhabiting the littoral, circumlittoral, and median zones. In the 
Mediterranean, only one in eighteen of the shells taken from bdow 
100 fathoms exhibited any markings of colour, and even the few that 
did so were questionabie inhabìtants of those depths. Between 35 
and 55 fathoms, the proportion of marked to plain shells was rather 
less than one in three; and between the margin and 2 fathoms the 
striped or mottled species exceeded one-half of the total number. 

In our own seas, the author observes that testacea taken from 
below 100 fathoms, even when they were individuai of species 
vividly striped or banded in sballower zones, are quite white or 
colourless. Between 60 and 80 fathoms, striping and banding aro 
rarely presented by our shells, especially in the northem provinces ; 

* WoUer haa alreadj dìrected his attention to the fact, that eTery dimorphotM 
sabatanoe haa two different degreea of ftudbility-. 
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and from 50 faihoms shaUow ÌModa, ooloura, and patterns are well 
madced. 

The relation of these arrangements of colour to the d^^rees of light 
penetrating the different zones of depth, ìs a subject well worthy of 
minute inquìry, and has not been investigated by naturai philoso-, 
phers. — Proceedmgs of the Jtoyal Society, 



AGS OF OUB PLANET. 

It Ì8 supposed that the pianta of the coal period required a tem- 
perature or 22* Beaumur. The mean now is 8", or 14" lesa. Bj^ 
experiments on the rate of cooling of layas and melted basalt, ìt is 
càlcidated Uiat 9,000,000 of years are required in the earth to lese 
14° Beaumur. 

M. Hibert puta the period at 5,000, 000. But auppoaing the whole 
to have been in a molten state, the time that must bave elapaed in 
paaaing from a liquid to a solid state is fixed at 850,000,000 years. — 
Ami Bcuéi Jameson*8 Journal, No. 113. 



DISCOVEBY OF HICBOSOOFIO SHELLB IN THK LOWBB SILUBIAK BOOKS. 

A FAFEB on this discoyery by Professor Ehrenbeig, has been 
oommunicatod to the Brìtish Association by Mr. Léonard Homer. 
The minute grains of greensand, which are characterìstìc of many 
rodm, have a different nature from the green earth often met with 
in concretionary masses. The former, from the glattcoiUe of the 
Paris ccblcaire grossier to the azoic greensand, near Petersburgh^ 
appears to consist of green opalesoent casta of Polythalamia, com- 
posed of a hydro-silicate of iron. The oretaceous greensands of 
England contain, unmistakeably, these stony casta. la the calcaire 
gro98Ìer and nummulite limestonea occur beautifully preaerved and 
perfect ezamples of Quinqueloculina, Botalia, Textularia, Grram- 
mostona, and Alverlina. In the Lower Silurian greensands, casts 
of detached cells of Textulana and Nodosaria were found. Professor 
Forbes said that Mr. Sorby had discovered Foraminifera in the 
Aymatry limeatone ; but aa some of the beds with green grains 
were of freahwater origin, it waa almost impossible that ali green- 
sand should be derived fiom this souroe. Professor Sedgwick 
pointed cut instances in which the green oolour was due to 
particles of chlorite. Sir B. I. Murcluson stated that the whole 
group.of Lower Silurian strata ezisted near Petersburgh, though 
only 1000 feet thiok : the upper part, representing the Baia lime- 
atone, was 50 to 80 feet thick ; next carne a sandy bed, with green 
grains ; then brown sandstone with oboli ; and loweat of ali, shale, 
with g^reen grains, and crustaceans, once supposed to be fishes, in 
which it appeared that Professor Ehrenberg had discovered true 
Foraminifera. Mr. A. Brysson said he had aometimea obtained the 
silicioua ahielda of Diatomaceie from boulder day by means of a 
fine sieve, when other means had failed, because these objecta 
adhered to the minute particles of mica. — AthencBvm, No. 1408. 
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GOLD IN SOUTH AFBIOA. 

Mb. K. N. Bubidge has communìcated to the Geological Society 
a paper '^On the Occiiireiice.of Gold in South Africa." A wide 
regìon in South Africa, to the north of hit. 33° 30' and three times 
the extent of the British Isles, ìb occupied by horizontal fossìlif^ous 
strata, characterìsed chiefly by the remains of eztinct reptiles 
(Dicynodon) and vegetable remains. These strata were first 
described by Mr. Bain : they are chiefly sandstones, with calcareous 
nodules ; the bitter often enveloping the fossil bones. Thìs formation 
ÌB everywhere intersected by dykes and veìns of igneous rock (basalt 
and Syenite), which are mainly yertical, and vary from one foot in 
thickness to some hundreds of yards. They é'equently protnide 
along mountain ridges; and the basalt also overHes the surface, 
forming the cappings of hills and plateaux. The strata are but 
slightly disturbed, and not much altered ; and that only dose to 
the dykes. Iron and manganese occur in the dykes and the strata. 
Some small nuggets of gold having been found near Smithfield (ou 
the Caledon), in the Orango Kiver Sovereignty (about làt. 30" lOO, 
Mr. Bubidge and Mr. Paterson were sent to report on the subject. 
They found that the gold had been met with in two dykes, running 
north and south, parallel to each other, and about a mUe and a half 
apart; and also in the grayel of the shallow yaUey between the 
dykes. These dykes contain some quartz veins, in the cavitici of 
which the gold was discovered, but in small quantity. A frragment 
of calcareous rock entangled in the trap-dyke was also found to 
contain a little gold. At £raai Biver, near Aliwal, on the Orango 
Biver (40 miles south-east of Smitbfield), gold was found in quartz 
surrounding a mass of calcareous sandstone in the trap-rock. The 
gold frx)m Kroomb^g was also found in a dyke. Mr. Bubidge 
considers that the supply of gold is very limited, its source being the 
quartz veìns in the trap-rocks ; and that the gold in the gravel 
abqye referred to was not brought from a distance, but derived from 
the decomposed trap- dykes of the vicinity. The author notices that^ 
as far as bis observations went, he found the gold-beariug dykes to 
bave a north and south or meridional direction. He finds it difficult 
to clasaify the trap-dykes of this region, but considers the north and 
south dykes, which form the centres of many ranges of bill and 
mountain, to be the most ancient ; they are crossed by a set of dykes 
having mainly a north- east and south- west direction. Mr. Bubidge 
describes also a band of anthracite, between Aliwal and the Storm< 
bergen, which becomes converted into plumbago by contact with 
the igneous rocks ; and he notices the occurrence of agates in the 
Orango and Sunday Bivers. 

GOLD BEGIONS OF OALIFOBNIA. 

Mb. Wilson, a practical minor, who has explored, during three 
years, some of the richest auriferous tracts of California, luis kùd 
before the Geological Society a map and sections of these gold 
regions. The Sierra Nevada is of granite, and rises 5000 feet above 
the sea ; it is flanked on the west by parallel banda of schistow 
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orjstalline rocks (gneiss, lìmestone, and micaceoua, chloritic, and 
argìllaoeous slates), striking north-west and south-east, nearly 
verticale dose to the granite, and dìpping somewhat to the east, in 
the outer paralleL A fossil shell, like an Orthis, was found in the 
chlorilio siate. Mere rocks form a tract about fif^ miles in breadth, 
and averaging about 4000 feet in elevation above the sea. It is 
traversed by three great veins of auriferous quartz, parallel to the 
schists and to each other. Between this district and the coast are 
inde plains of tertiary deposits, extending on either side of the ooast 
rango, which runs in a direction parallel to the coast and the Sierra. 
The coast-range is about 2500 feet high, and is fonned of clay-slate^ 
with a westerly dip. The clays, grayels, and boulder-beds in the 
xavines and plains of the high ground traversed by the above- 
mentioned quart:&- veins, cpntam gold more or less abundantly, and 
appear to bave been fonned under various conditions, by superficial 
deoomposition of the rocks, by landslips, and by detrition and 
transport through aqueous agency. OiUcareous deposits, also, of 
late tertiary date, covering the gold-drift, embedding boulders and 
Band, and in the upper part commingled with volcanic cinders, occur 
extensively in some of the vaUeys and on the sides of the hills of this 
elevated region. The largest of the three quartz- veins has itself been 
worked for gold at Carson's Hill, at the Mariposa R., and the Aqua 
Frìo, and another of the veins at Sonora. The gold was found in 
the upper part of the veins, a circumstance which the author found 
to obtain in the quartz-veins generally. Quartz-mining, however, 
on account of the uppermost and richest portions of the veins having 
already been dccomposed and wom away, is not found to be so prò- 
ductive as the generality of the ''diggins." Mr. Wilson described 
■everal of the gold diggings of the district, espedally near Sonora, on 
the Bivers StaniEdaus and Tolumne, and at Mormons', Gurtis's, and 
Murph/s Creeks, &c. ; and he pointed out the peculiarities of "river- 
diggings," " flat-diggings," and " diy-diggings." The search for 
gold in the beds of the existing rivers has, with few ezceptions^ 
proved to be unsuocessful in Galuomia. Mr. Wilson described also 
m detail the porphyry of Table Mountain, the greenstone-vein near 
SuUivan-s Camp, the caves in the tertiary limestone at Coyote Creek, 
and the CinnalMa' mines in the clay-slate, with quartz-veins, of the 
ooast range. — AtìiencBwm, No. 1490. 

GOLD DT KBW ZEALAND. 

Mb. 0. Hbafht has read to the Geological Society a paper " On 
the Gold-bearing District of Goromandel, New Zei^d." llie 
mountain ridge of Goromandel is mainly oompoeed of crystalline 
rocks. Granite forms the summit of the main rìdge, and bluish grey 
slates flank the sides. Trap and quartz veins are very prevalente 
and indications of oopper, iron, and Silver are frequent. A granitio 
rock appears also on the western coast, about five miles from the 
main ridge, associated with clay-slate. On the eastem side of the^ 

Sminsula^ a maàs of indurated pimdce sand flanks the older rocks at 
ercuiy Bay. To the westwatd, at a distanoe of tfairty miles 
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(aerosa the Thames Frith, and wìth some clay-slate islands inter 
vening), is the volcanic distrìot of Auckland. Gold in varying' 
quantìties exists in the beds of many of the streams of the peninsula, 
and in the clay on the slopes and epura of the chief mountiùn rann^e. 
On ita western side, the yalley of the Kapanga (especially its upper 
part), the Mataawai (running ìnto the Waian stream), the Elaraka 
stream, the granite coast of Otaki, and the Maurìa Creek, have 
yielded gold ; and on the eastem side, the Arataonga and Makiran 
valleys. The mountains of the Thames, a continuation of the same 
rango, are also auriferous. The highest summit of the Coromandel 
range is about 8000 feet above the sea ; the average height of the 
raoge above the diggings is 1500 feet. The author describes in. 
detail the Yarious conditions under which the gold occura in the 
alluvial deposits, both in the fragments of its quartz matrìz, and 
scattered through tìie clay and sand. The matrix has not, however, 
yet been detected in situ, From Mr. Swainson's notice of the 
Coromandel gold district, it appeare that the granite is flanked by 
vertical schistSy and the range is skirted by oonglomerates ; that 
volcanic rocks abound in the district ; and that &e auriferous de- 
tritus contains quartz blocks, and fragments of granite, slate, and 
trap-rock. 

MimERAL FBODUOB OF OSBAT BBITAIN. 

Mb. Bobbbt Hunt, Keeper of the Mining Kecords at the 
Museum of Practical Geology, has directed the preparation of some 
valuable statistics of Minerai Produce and Mining Industry. We 
regret that we have only space to quote the general resulta : — The 
mines from which the largest quantity of ore was produced in 1852 
in Gomwall were — Gopper: Devon Great Oonsols, 20,802 tona ; 
United Mines, 10,233; Huel Buller, 9310; lìucroft, 9559; Cam- 
brea, 6616; Par Consols, 5692; Huel Basaet» 5966; Huel 
Seton, 5286 ; North Pool, 5196 ; Fowey Conaola, 4622 tona, &c. 
Tbe largest produoing tin mines are — Balleswìdden, 405 tons; 
Great Polgooui, 355 tons ; and Bolberro, 222 tons. The mine fronx 
which (in Comwall) the largest quantity of lead waa produced in 
1852 was the East Huel Rose, the yield being— ore, 2381 tons ; 
lead, 1607 tons ; silver, 48,000 ounces. The Tamar and South 
Tamar Consols were the most productive of the Devon mines, the 
produce being 1869 tons of ore, 1126 tons of lead, and 81,500 ounoes 
of Silver. The mine from which the 1 trgest quantity was eztracted 
of any in the country is the East and West Allendale and WeardilJe 
Mine in Durham ; the ore produced being 18,840 tons, and lead^ 
10,313 tons. In Derbyshire, the Eyam Mines yielded 8338 tons of 
ore, and 5888 \oiia of lead ; and the Arkendale Mines of Yorkshìre, 
4765 tons of ore, and 8240 tons of lead. 

OBOWTH OF LAin) SHELLB. 

Mb. e. J. Lowe, by a series of ezperiments upon several specìes 
of Sheila, has arrived at these &cts : — 

Ist. The shells of Helicid» increase but little for a considerable 
period, never arriving at matiirity before the animai has ance beoome 
donnant. 
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2nd. Shells do not grow whilst the animai itself remains dormant. 
8rd. The growth of shells is very rapid when it does take place. 
4th. Most species bury themselves in the groxind to increase the 
dimensions of their shells. — Proceedmga of the Royal Society, 

PBDnriVB DIVEBSITY AND NUMBSB QF AKIMALB IN OSOLOOIOAL 

TIMES. 

The facts and data in this sound, philosophical, and analytical 
paper of Professor Agassiz, in a great measure disprove the notion 
entertained by naturaUsts and geologìsts, that genera and species of 
animals and plants are greatly more numerous at the present age of 
the world thxD. in any previous geologica] period ; and this he clearly 
shows holds good in the distribution of the animai and vegetable 
kingdoms throughout the earth's orbit, with one or two exceptions. 
A mere chronological list of fossils is to him of very little importance, 
in comparìson to a good typographical description of the species. 
He shows the necessity of acquirìng a knowledge not only of the 
general biological character of the epoch, but àlso of the locai fauna 
of each period. Agassiz states that our present list of fossils teems 
with chronological errors of the worst kind, arìsing from false identì- 
fications of strata. This we can well imagìne, because our mìnendo- 
gical (geologically speaking), stratìgraphi^, and petralogical know- 
ledge is extremely vague. Agassiz further shows in this paper that 
the number of false identìfications of organic remains that bave 
accumulated in zoological works are truly friffhtful; he maintalns 
that the materials thus accumulated are no Tonger fit to beused 
in the discussion of the questiona that bave been raised with the 
modem professors of geology, and that a thorough revision of ali the 
identìfications of species is required, — and shows that without a 
complete knowledge of species, it is a hopelesd task to attempt to 
determine the order of succession of the fossils in different geological 
formations. 

He concludes this valuable paper with some important remarks on 
the disputed question of the period of appearance of dicotyledonous 
plants in the geological science. He maintains that the dicotyle- 
don» are inferior to the monoootyledonse, and that there exists a 
similar gradation of types in the vegetable as in the animai kingdoms. 
— (See Jafneaon*8 Journal, No. 114, which contains the entire paper.) 

Professor Agassiz, in conclusion, observes : ** The very fact that 
certam stratified rocks, even among the oldest formations, are almost 
entirely made up of fragments of organized beings, should Ione ago 
bave satisfied the most sceptical that both animm and vegetaote lift 
was as active and profuady accUtered wpon the vjhole globe, at ali times 
and dìMring ali geological periodi, ae it iè now. No coral reef in the 
Pacific contains a hu^er amonnt of organic debris than some of the 
limestone deposits of the tertiary, of the cretaceous, or of the oolitic, 
nay, even of the palaeozoic period, and the whole vegetable carpet 
òovering the present surface of the globe, even if we were to consider 
only the most luxurious vegetation of the tropics, and leave entirely 
out of consideration the whole expanse of the ocean, as well as those 
traete of land where under less favourable circumstances the growth 
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of pianta ìs more reduoed, would noi form one eingle seam of 'work- 
able coal to be compared to the many thick bedfl contained in th.e 
rocks of the Carbonìferous perìod alone." 



BDUCÀTIONAL GBOLOGT AT THE CRTSTAL PALACB. 

A PAPEB has been read to the Society of Arte '* On Visual Educa- 
tion as applied to Greology, illustratedby Diagrams and Models of the 
Geological Restoration at the Crystal PsJace/' by Mr. B. W. Hawkins. 

To the great majority of the public these restorations will pre- 
Beai ali the novelty of a first acquaintance, and even many students 
in geology bave hitherto been unable to realize the true form 
and size of those extinct animala, with the names of which they might 
however be perfectly familiar. In late years fossile bave revealed re- 
markable facts conceming the state of the globe at divers epochs ; and 
an inspection of the yarious strata in wUch remains bave been de- 
posited, served to show that, in general, a Constant order had obtained 
in their formation. The author nezt went on to explain a diagram 
exhibiting a view of the succession of epochs, each epoch containing 
a succession of perìods and formations, — which, though ofl^n found 
to bave been disturbed by some vast convulsive force, could yet be 
retraced to its naturai oraer of succession and supe]>po6Ìtion. The 
eztraordinary inhabitants of the new red sandstone, of the lias, of the 
upper portion of the Uas, sometimes known as the alum shale, so weU 
developed at Whitby, and of the oolite, were then severally described ; 
and it was shown how by induction Professor Owen, our British 
Cuvier, had been enabled to unite together detached fossils so as to 
form complete animals. In the Crystal Palace restorations, sketch- 
models to scale, either a sixth or a twelfth of the naturai size, were 
first made ; and such attitudes were given to them as Mr. Waterhouse 
Hawkins's long acquaintance with t^e recent and living fonns of the 
animai kingdom enabled him to adapt to the extinct species he was 
endeavouring to restore. Clay models built of the naturai size by 
measurement from the sketch models were then made, and when they 
approximated the true form, the author in every instance secured the 
anatomical details and the characteristic features of each specimen. 
Some of these models contained thirty tons of clay, which had to be 
Bupported on four legs, as their naturai history characteristics would 
not allow of recourse being had to any of the expedients for support 
aJlowed to sculptors in ordinary cases. In the instance of the Ig^ua- 
nodon, this was no less than building a house upon four columns, as 
the quantities of material of which the standing Iguanodon is com- 
posed consist of 4 iron columns, 9 feet long by 7 inches diameter, 
600 bricks, 650 5-inch half-round drain-tiles, 900 plain tiles, 38 casks 
of coment, 90 casks of broken stono, makinga total of 640 bushels of 
artìficial stono. This, with 100 feet of iron hooping, and 20 feet of 
cube inch bar, eonstituted the bones, sinews and muscles of this large 
model, — the largest of which there was any record of a casting havin^ 
been made. — AihencBum, No. 1836. 
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FOBfiHiS FSOV THB FUBBEOK BEDS. 

Professor Owen Las read to the GcM^gic&l Society a paper " Oa 
fome FossìI MammaUa and Boptilia iiroxii the Parfoeck Beds at 
Swana^e. " Professor Owen gave a detailed aeeoimt of some rexBains 
of smaS mammaliaa and reptUian anÌBoals found at Duvdlestoiie Bay, 
near Swanage, Dorsetshire, and previouslv uxkdescribed. The fossils 
fWere lately traasmitted for the Professor s examinatù». by Mr. W, 
B. Brodie and Mr. Willcox, of Swanage. The foUovìng sare the 
genera and species established on these e^>eeimens: — 1. X^ot^eteg 
destru£t9r (Owen), founded oq aportion of the left ramus of the lower 
iaw, with seven teeth, of a srnall pleurodont lizard, allied totbe 
Mcmitors of the exìsting genus Yaranus. In some rei^^ts, the teeth 
of the Kothetes resemble in ndnjiature those of lihe great camirorotis 
Megaloeaurus of the Stonesfield oolite and the Ti^te grit. ISiis 
i^>ecimen is from the ooUectioob of Mr. WiUcox, luaó. was obtained 
from the liinestone-bed with chert, numbered 84 in the Gatalogue of 
l^e Purbeck beds, published by the 'R/qy. J. H. Aistten, in his 
Gidde to the GeoLagìf^ of the laU of Purbeck j ée. — 2. Maedtodut 
Brodiei (Owen). Several specimens m Mr. Brodie's coUeetion from 
the ** dirt-bed" with fresh-water sheUs, No. 86, in the published 
Catalogne above referred to, oontain fragments of jaws with teeth, 
part of a vertebra, scutes, and ether remain» of a small reptile, the 
teeth of which bave some similarity of form to those of the great 
Hyiseosaunis of the Wealden, and stili more to those of the Car« 
dìodon, of the Forest Marble,. and the PatasosoMirus pUUyod&a of the 
J>urdham Down conglomeiate. 3. Spcdacotherimn, tricwpidena 
(Owen). Mr. Brodie!s specimens from tibe same bed. No, 86, con- 
tained also several parts of smaU jaws with teeth, whioh Professor 
Owen, after clearing away the matrix, recognised as belonging to a 
small TTìammalian animai of the Insectivorous class. The peenliar 
inodification (the Professor observed) of the pointed cusps of these 
teeth, as to number, proportion, and relative position, resembles in 
some degree that of the Cape mole {Qhrysodora cmrea), but the 
number of the molar teeth themselves, at least ten in each ramns of 
the lower jaw, accorda more closely with that in the eztinct Thylaoo- 
therium, of the Stouesfield oolite, than with any of the ezisting types 
of insectivorous dentition. These newly-discovered fonns, the 
reptiles as well as the mamtnal, are regarded by Professor Owen to 
bave been decidedly inseetivorous ; and, in the condusion of his 
paper, the Professor dwelt upon thie fact of the great abundance of 
inaect life e3Ùsting in the PurbecJL period,. as evidenced by the inini- 
znerable specimens discovered by the Kev. Messrs. Brodie, Fisher, 
and others, in the Parbeck beds of Dorset and A^ìlts, and described 
by Mr. J. 0. Westwood^ at a recent meeting of the Society. 

THE SUBMABINS F0SE8T OF LXASG^Vni. 

Mb. J. Cunnimgham has deseribed this phenomenon to the 
Biitìsh Association. The occurrence of trunks and roots of large 
trees beneath low-water mark had induced the belìef that a subsi- 
^nce had taken place of the shores at Leaaowe and Fonnby, and of 
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the estuarj of the Mersey, amouQting to seyeral feet witbin the last 
thirty yearo. Such subsidence, it was argued, could not bave beea 
caused by any deeply-seated sabterranean action, because the rocks 
at New Brìghton, and. Hìlbre Island, and Hilbre Point — the latter 
dose to the submarine f orest — ^would bave manif ested some sympathy 
with the area under the depressing influence, wbereas tbeir elevation 
had been unchanged for oenturies. The author had caused two 
borings to be made : the first gave, sand 2 feet ; peat, with trunks 
of trSds, 4 feet; red day, 16 feet; quicksand, penetrated to the 
depth of 4 feet only. The second boring was commenced outside the 
embankment, 8 feet below the level of themarsh ; and gave red day, 
10 feet ; brown chiy with sand-beds 2 or 3 inches thick, and 5 or 7 
feet apart» penetrated to the depth of 38 feet. Mr. Cunningbam 
Bupposed that the abrading action of the tides on the edges of these 
ttrata would prepare a ready means of escape for the water and sand 
undemeath Ùie day, during the refluxes of the tide ; and that the 
hydrostatic pressure of water at a higher level in the permeable strata, 
^ould force the sand from undemeath the day beds, and cause the 
shore to subside. The day and peat would resist the action of the 
water longer, and descend conformably with the undermining of the 
lower strata until submei^ed even beneath the level of low water. In 
Bidston Marsh, which formed a continuation of thè fiat shore at 
lioasowe, there were also the remains of an ancìent forest imbedded 
in peat ; but in the south-east corner of the marsh trees stili flourìsbed 
at a level only 18 inches above that of the extinct forest. Professor 
Harkness stated, that the moss at Formby was interstratified with 
silt, showing that the sea had sometimes gained access, and at othera 
been shut out ; the bitumen of Ormskirk really carne from these 
peat-bogs at Formby. Sir 0. Lyell remarked, that the action of 
water on clays was much more rapid than on root-beds. — Àthencevm, 
No. 1408. 

NEW F088ILS. 

The following new Fossils have been illustrated and descrìbed to 
the Meeting of the British Associatibn, at Liverpool : — 

Mr. Charlesworth exhibited and descrìbed several new vertebrate 
.fossils: — 1. Vertebr», supposed to be cetacean, from upper green- 
sand of Cambridge, in the cabinets of the Bev. T. Image and Mr. 
Beed, of York. Their structure was extremely dense, and the ends 
marked with radiating grooves as in Mammalian Yertebne, which 
have lost their epiphyses. The bodies of these Yertebrae were 
depressed, giving an eUiptical section, and on the dorsal surface wan 
a rìdge instead of the usuai spinai canal. The vascular foramina 
were Urge. — 2. Part of the lower jaw of a new mammal {J^ereogna- 
thus ooliticìis, (Oh.) from the Stonesfield slate, in the cabinet of the 
Bev. J. Dennis, of Bury. This was the fifth quadruped of the 
Stonesfield slate, and must have been twìce the size of any of the 
others. The specimen was part of the centre of one division of the 
lower jaw; its curvature was veiy slight^ and the concavity below. 
The section, where it was broken aerosa, was rectangular, and as 
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wido as déep. The surface presented no traces df sutures or vascùlar 
lìnes. Three teeth remained, ocGupying balf the len^rth of the frag* 
ment, and one of these had six simìlar cusps arrangi in two rows. 
— 3. The slnill of a new mammal, named Plotychcerops JUchardsonU 
(Ch.) from the London day of Heme Bay; abont the size of the 
HyTacotherìum, but quite difltinct> haying very prominent zygomatic 
prooesses, and the crowns of the molar teeth being fùmished with 
one large tubercle occupyìng two-thirds of the suiface, and several 
gmall complìcated tubercles inside. — 4. Teleoeaurua ùchTiodon, (Oh.) 
a new species, in the Museum of the Yorkshire Philosophìcal Society, 
with teeth very closely crowded, leaving only a slender bony partition 
between the sockets. 

Sir B. I. Murchidon exhibited a slab of Old Red Sandstone seni 
by the Bev. T. T. Lewis, — one of the greatest contributors to the 
elucidatìon of Siluria, who had lately dìscovered rippled snrfaces and 
traila of animals in the Old Bed Sandstone of JPuddlestone, near 
Leominster. The tracks were of two kind8> one set perhaps prc* 
duced by a mollnsc, the other by a crustacean. 

Professor Buckman communicated a notice of two ElepTumt^ Twki 
fonnd in the Stroud Yalley, Gloucester. The largest was slightly 
curved, 10 feet long, 3 feet in circumference> and 1 foot 6 inches in 
ita greatest diameter; the other tusk was curved, forming three- 
fourths of a cirole. Bemains of rhinoceros and hippopotamus were 
found in the same gravel* 

A Pterichthys from the Old Bed Sandstone of Moray, has been 
described to the Gleological Society^ by Oapt. L. Brickenden. This 
is a new species of Pterichthys, remarkable for ita great size (20 
inches long and 6 broad), and ita peculiarly omamented aurface. 
The paper waa illuatrated by drawings, in which the author had 
reatored the whole of the extemal bony armour and defencea of the 
fish from the numerous ohan^cterìatic fragments that he had obtained, 
chiefly from the Yale of Botìiea. 

Old Bed Sandstone» — An important discovery has been made in 
the Lower Old Bed Sandstone beda of Wick and Thurso, by Mr. 
Peach, the well-known naturaliat and zoologist. Foaail wood and 
Sheila, the existenee of which in Oaithnesa waa hitherto unknown, 
bave been abundantly found intitu; the former at Thurso, and both 
wood and ahella at Wick and in thevicinity ; the ahella having under- 
gone conaiderable abrasion. These facts will, doubtless^ giye new 
life to the esplorerà of the Old Bed Sandstone formation, bestowing, 
as they do, positive evidence of what has formerly been considered 
at best but doubtful-^the existenee of yegetable organisms of the 
land at the Old Bed period. — John O^Qroat*8 Jowmal, 

Trees. — ^An immense foaail tree haa been diaoovered in the Brom^» 
field Freestone Quarry, Airdrie, when only thirty-six feiet were un- 
covered, and from the thickness at which it dìsappeared in the adja- 
cent rock, its entire length seemed greatly to exceed fifty feet. The 
roots showed a diameter of not lesa than aix feet ; the baae of it runa 
to fully two feet in diameter. The depth at which it was found ùr^ 
fuUy thirty-nine feet. — CfUugow ChronkU. 

a 2 
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A porHoD of the atem of a foaail tree has beai found at ihe bottoni 
of the well reoeatly sook naar the new ball of Mr. J. Crosdey, on Skir- 
coat Moor, and bas been preaeiited to the HalifaT Literary and 
PbUo0ophical Society. It faiaa the apfpearance of a SigiUaria ; but tbe 
varkfl upou it are ao different from thoae ordiiuunly borae by that 
extiiict gennB aa to indicate almost another generìc character. 
TiiBtead of being roond or only alightly ovai, tbey aro amaU okdong 
pita with but little breadth; it ia to be regretted that more of 
tbe tr^ oould not be extracted, in order that it might bave been 
^scertained whether thia peculiarity extended fiuiher up the atem.^-^ 
M(Ui/<M Quardian. 

COFBOLITIS IN EA8T SUFrOLK. 

Ths inunenae quantities of Coprolite and rough stone found on the 
•bore of Bawdaey to Boyton, and the intermediate pariahes verging 
towarda Woodbrìdge, are incrediUe. In one cottager'a garden, 
202. worth baa been pbtained, and many other persona bave been 
equally fortmiate. — Easéx Standard. 

UINEBAL OHABOOAL. 

Tkis subatance occura in a blaok, pulyerulent, aiiky-lookìng 
form, or a granular pawder, in «Imoat aU deaorìptìona of ooal, but 
la moat abundant in thoae beda which appear to bave reaulted partially 
from drìfting; in Nova Scotia as well aa in Great Brìtsun. At 
Banqnhar, the culmatone coal, which haa a roof of fine indnrated 
clay, indioating tranquil water, contains little Minerai Cfaarooai, 
whilat in the " Greepy coal," which haa a flaggy roof, the charcoal ia 
abundant. Microacopìoally exambsed, the charcoal appeara to oon- 
fìat of oellular or glandolar tiaaues; the fibrous parta eapecially 
reaemble the testure of the Caia-modendra of the Lancaahire coair 
loewurQa» — Mr, Hwrhiiu»; Proceedmgg of the Britùh AuociaHon. 



THB OOAL FISLDS OF THl WOBLD. 

The foUowing information as to the great Goal Fielda of the World 
ia given in HerapcUk*a Jov/rnal : — ^The (Jnited States contain 129, 230 
aquaremìlea of ooal; Great Brìtain contains 11,850; Spain, 3408; 
Franoe, 1719; and Belgium, 518; but the actual yearly produci of 
ooal in different countiies was as follows in 1852: — Great BritaÀB, 
91,500,000 tona ; Belgium, 4,960,000; United Statea, 4,000,000; 
and France„ 4,140,000 tona. 



BABTHQUAKB INDIOATOB. 

M. Ratio-Mbnton haa communioated to the Paria Acad^nj of 
Soienoea, a auremeana of leaming the approach of an EarthqusUce. 
A^cording to this gentleman, the Earthquake Indicator ia nothing 
more than a mi^net, to which ia auspended, by magnetic attractio^, 
a little fragment of iron. Shortlv before the occurrence of an eartbr 
quake, the magnet temporarily loaea ita power, and hence the irom 
&lla. Acoording to M. Eatio-Menton, the accuracy of this indici^ 
tiye aign haa been thoroughly teated by a hìghly-educated Argentin* 
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offifser, Coldnel Epinòiu^ durìng a reàdenoe of ma&y years ai A]«<]uipl^ 
a region where earUiquakes are verj frequenta Independently of 
the autbority of the Gominuiiicatioii> arÌBÌng from the respectabilìty 
of the communicator, and from ita being published m the Ttantae^ 
fUms of the French Academy of Stsienbet^ tae result k nothlDg more 
than might bave been suspected, from theordtioal oonndetetioxis of 
the aUiance between electricitj and magnetism. A disturbAiice of 
eleotrio power has long been known to be aaaociated ivith earth» 
quake8k--^ame«oi»'6 Joiimalf No. 114. 

l!H]tOBT OF EABTHQUAKEB» 

A BsPOBT of the Committee of the Instìtute of France, consisting 
of MM. LionYille, Lamé, and Elie de Beaumont, on the subject of 
the Theory of Earthquakes, has been transmitted for the tue of the 
Brìtish AsBOciation. From a careful diflcussion of several thousand 
of these pbenomena, which bave been recorded between the yean 
1801 and 1850, and a oompariaon of the perioda at whìoh they oc» 
curred wìth the position of the moon in relation to the earth, thè 
leamed ProfeBSo)*, M. Perrey^ of D^on» infera that earthquakea ihay 
posaibly be the reault of an action of attractìon ezercised by that 
body on the auppoaed fluid centre of our globe, aomewhat aimilar to 
that which ahe ex^xsiaea on the watera of the ocean ; and the Beport 
of the Committee of the Inatitute ia ao far favourable, that at Ùieir 
inatanoe the Inatitute bave granted funda to enable the learned Pro- 
feaeor to contìnue bla researohea. It will be reooUected how often 
the attention of the Aaaocìation haa been drawn tO thìs aubject by 
the obaervationa of Mr. Milne and of Mr. Mallet, which latter are 
atill going on, and that the accumulating facts are atill waiting for a 
theory to explain them. — From the Fari of ffarrowby'a Addretat^ 
the Britiih Auociation at Lwérpod. 

■ ■i n I 

BABI^QUAKES VX 1864. 

Franee. — On the morning of July 20, at a quarter to three o*clook^ 
at Barègea, an oaoillation of the hou^ea, and a rumbUng noiae very 
Uke that produced by a wagon loaded with iron bara in a narrow 
ioad, greatly terrifìed the inhabitanta^ Three ahocka, at interrala òf 
about five minutea, ahook the whole ohain of the Pyreneea. At the 
MUitary Hoapital, the loavea of bread laid out> on the aheìvea roUed 
off, and the muaketa fell out of their atanda. The walla of thia està' 
bliahment (very old) were completely aplit up on the inaide. 

A letter from Niee givea the fnllowing detaila of an earthquake felt 
^ere in the night of December 28th : — ' ' Far three-quartera of * 
minute the earth ahook with Yiolenoe, the houaea ftppeared aa if they 
Vrett about to be torn up out of the ground* There were three dia* 
tinct ahocka» The firat waa the atrongeat. A uumber of houaea in 
one atreet had the walla craoked, and one houae in the town has fell 
down, and another in the neighbourhood." 

A alight undulatory ahock of earthquake, which laated about three 
seconda, waa felt at Aleaaandria on the 29th of Dee. 

On the same day, two severe shocka were ezperienoed att Tiirìn, at 
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tiboTit three A. M. Th«y wer» undulatory, in the direction N.E.— 
S. W.^ and preceded and accompanied by a rumbling noise and violent 
wìnd The shocka gncceeded dose upon each other, and lasted 
fleveral seconda each. 

CentrcU America; San Salvador, — On the night of Aprii 16, 
(Easter Sunday), this beautiful capital became a heap of ruins. On 
Thursday nioming, movements of the earth were felt, preceded by 
flounds hke the rolling of heavy artiUery over pavementB, and Hke 
distant thunder. On Saturday ali was quiet. The heat on Sund&y 
was considerable, but the atmosphere was cairn and serene. Ai 
half-past nino in the evening, a severe shock of an earthquake, 
■occurring without the usuai preliminary noises, alarmed the whole 
city. At ten minutes to eleven, without premonition of any kind, 
the earth begaìi to heave and tremble with such fearful force that in 
ten seconds the entire city was prostrated. The crashing of houses 
and churches stunned the ears of the terrified inhabitants, while a 
cloud of dust from the falling ruins enveloped them in darkness. 
Hie clock-tower of the cathedral carrìed a great part of the edifico 
with it in its fall. The towers of the church of San Francisco 
crushed the episcopal oratory, and part of the palace. The church 
of Santo Domingo was buried beneath its towers, and the College 
of the Assumption was entirdy ruined. The new and beautifiil 
edifico of the university was demolished. The church of the Merced 
separated in the centro, and its walls fell outward to the ground. 
Of the private houses a few were left standing, but ali were rendered 
uninhabitable. The public edifìces of the govemment and city shared 
the common destruction. The devastation was effected, as we bave 
aaid, in the first ten seoonds, for, although the succeeding shocka 
were tremendous, and acoompanied by fearfìil rumblings beneath 
the feet, they had comparatively trifling results. {BoUtin Extra- 
ordinaire dd Gobiemo de Salvador.) The whole city, which con- 
tained 28,000 persona, was, with the ezception of a single building, 
levelled to the ground. The great shock oocurred on Sunday, at 
noon. Hundreds of the adobe houses were thrown down, filling the 
air with dust. A private letter states that the destruction of life and 
property was fiur more awfcd than at first represented, nearly fiva 
thousand persons having been killed by the catastrophe. 

GAUSS OF THE PBIMITIYE INCANDESOENT OONDITIOK OF THE KABTB 

AND OTHBB FLANETS. 

Mb. James Nasmtth, in a communication to the Astnmomical 
Society, offers some suggestions in explanation of the above pheno^ 
menon, in which he attempts to trace to its source, or assign a 
cause of the primitive molten condition of the Earth. " I conceive,'* 
says Mr. Nasmyth, " that countless ages might elapse, through the 
mutuai action of the agencies I bave referred to, ere such a globe 
had commenced the earliest stages of its geologioal history, which 
would date from that perìod when ali fìirther accession of tempera- 
ture was at an end, and the nudeus (now a planet) began to part 
^th its primitive heat by its radiation into space." 
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COMET OF BIELA. 

A COBBESPONDBNT of the AthmcBum No. 1384, writes : "A« a 
probable aSEÓstance to the elaboration of the inquiiy, stimulated hj 
some himdreds of ciucata (of Holland) prize offered by the St. 
PetersbuTgh Academy of Sciences, into the true path of the Bìela 
Gomet, especially m reference to ita disruption in 1846, two nuclei 
then being formed of the severed mass, this account is produced of 
the transitory phenomenon which was witnessed in London at the 
timo when the comet was ezpected to cross our orbit. The day was 
clear, and at the precise minute (not kept in memory) about two p.m., 
a doudless gloom filled ali the air — with, as far as might be inferred 
from a sudden dìfference of temperature being experienced, a slight 
fall of the thermometer ; the clearing, not quite so simultaneous as 
the gloom imposed itself from the northern part of the weikin dome, 
lìngered rather on one side of the southern centro. The full acces- 
sion of simlight and resumption of the genial tene of the atmospfaere 
i^eedily foUowed the rezpoval of the transparent shade by which 
eveiy part of the visible panorama had been visited. It was at the 
north end of Gray's Inn Garden where this was observed — when the 
th«Q fore-oalculated passage of Biela was being home in thought. 
The idea resulting was that the comet had come on us, diffiised past 
--causing the gloom and check of warmth, and reuniting, its gaseous 
substance proceeded in its ellipsis. I now infer that its quantity 
was less than could entirely ensphere this planet, and that its velodty 
admitted not of the mutuai attraction of the disrupted portions ere 
the greater attraction of cohesion in each necessarily maintained the 
severance. That these effects should occur, and that no mixture 
with nor rape of some of our atmosphere should be coneequent 
thereon, may perhaps be better accounted for than by the resistance 
given to the body of the comet at the confines of attenuated air, 
were the notion to be entertained that the air is surrounded by a 
diaphanoua defence which possesses a suificient density and centri- 
fugency to be the preserver of the atmosphere in elasticity, and 
capable of being its buckler against cometary assaults. The refrac- 
tions and attraction such exterior orb would demand might enUghten 
ceatrally edipsed Luna, and help the Theory of Tides.' 
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BOliAB BFOTS. 

Tbebe have been read to the Brìtish Association some ''New 
Observations on Solar Spotsand Fseculas, and their true Causes," by 
M. Ghacomac, communicated by the Abbó Moigno, M. Cbacomao 
considers the solid body of the sun to be surrounded with a luminous 
envelope extending to a short dìstance as well as by an atmosphere 
which at lower parte, or those ^ezt to the luminous envelope and 
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body of the san, ìs very dense, detached douds, or other bodies, 
floating in tbis atmoaphere when they urere ligfat enough to float 
outside and beyond the Inminoiis enrelope, constitate spots, and can 
be shown to be c&pable of exhibitmg aU theìr usuai phenomeoa, 
while those which are dense enoagh to descend into the lominoiis 
atmosphere constituted fecuhe ; tboee lower stili were hidden from 
YÌew by the brìlliancy of the Inminous envelope. 

Proressor SteveUy said tbat if he eorréotly underatood the views of 
M. Ghaomnac as giren by the leanied Abbé, 'tìiey were ezactly 
those originally propoonded by Sir William Herschet &ther to our 
own Sir John W. F. HenK^^ — Athenteumf No. 1407. 

nCDIOAL MBTBOBOLOGT AND ATMOSPHEBIO OZOfTB. 

Dr. Moffat, in a paper read by him to the Meteorologioal 
Society, States tìiat since the discovery of osane in Aprii, 1848, the 
above snbject has engaged bis Constant attention. From Tables 
formed from the ohseryatìons of fbnr years, from 1860 to 185S, he 
seeks to establish a oonnexion between Atmospherìc Osone and the 
Meteorologioal conditions of the Atmosphere, together with the pre- 
Yalence of disease and mortalìty. The chief conclusions at which 
Dr. Moflat arrives are : — Ist. That ozono periods always oommcaioe 
with decreasing readings of the barometer and increaee of t^n* 
peratnre ; and terminate with increasing readings of the barometer 
and decrease of temperature. 2nd. Tliat as ozone periods ccSU' 
mence yery frequently with thewind in the south-ea^t, and terminal» 
in the north-west, those points adjaoent to the south-east he oaOs 
their points of commencem^it ; and tbose adjaoent to the north- 
west, those of their termination. 3rd. That osone and cirri always 
accompany each other, and would appear to be pecuKar to the soath 
or equinoctial current. The autìior, therefore, designates the south 
points of the compass as those of ostme and cini ; and the north, or 
polar points, as those of no osone and no cirri 4th. Tìiat snow and 
thander-storms take place generally in the south-east points and 
during calms ; whilst hail and aurorss are pecnliar to the north-west 
points. 6th. That the maximum of disease occurs with the wind in 
the south points, and the minimura of mortalità when in the north 
points. 6th. That some diseases are peculiar to certain directions of 
the wind. 7th. That apoplexy, epUepsy, paralysis, and sudden 
deaths, are yery common during hail and snow showers ; and when 
the wind is in the points at which these phenomena generally occur, 
tìz., the north-west and south-east. 8th. Tbat ozono is in greater 
quantity on the west coast than in inland distiicts. The author 
ooncludes by stating that, owing to the action of light and the 
influence of atmospberic currents in producing decomposition of the 
iodide of potassium, it is necessary, in order to secure uniformity of 
results, to place the test-papers in darkness, and to keep theio prò- 
tected trom atmospherìc curr^its. 
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282 lOETEOsoLoaT or 1854. 

Th« namben in columna 6 and 6 are determinatìoni of the mean temperatnr» 
of the air by different instrumentB and methodfi— -those in column 6 by me read- 
ingsofa simple thermometer, ti^en at the tìmes before-mentioned, and thote 
in column 6 by the readìngs of self-registerine thermometen daily. The nnxn- 
ben in column 12 show the trae temperature oi evaporation, and thoee in column 
16 giye the tme temperature of the dew point» or tnat temperature at which the 
▼apour in the air is deposited in the ahape of water. 

The reading of the barometer was in defeot in Jaauar^, June, and December, 
wa6 about ita arerage Talue in July and November, and it waa in exceas in ali tlie 
remaining months. 

The mean reading of the \)arometer for the year at tìie height of 160 feet abonre 
the mean level of the sea waa 29*848 inohee, exoeeding toB average by 0*062 
inches. 

The temperafiure of Juiuary ezceeded the average of 80 yeara by 4^*^ ; Febmary 
by 1 J° j March by S*» ; Aprii by 3° ; May was in defect by If* ; June by 2i<> j 
July hj 1° i Auguat was i° in ezcess ; September was 2° in exceas ; October was 
about its ayerage ; Noyember was ^ in defect ; and December was 2^° in exceas, 
acoording to Mr. Ghusher's determination of the mean temi>a«tnre of each 
ìnonth. 

The mean temperature of the year was 49'°. The mean temperature of evapo* 
ration was 46°'3 ; and that of the dew poìnt was 43°'l. The mean degree of humi- 
dity of the air was 83, complete saturation bein^ represented by 1(X). Sain feJl 
on 137 days ; and the amount coUected waa 18*7 mcnes, beìng tluree-fonrths only 
of the annual fall. 

The electrioity of the atmosphere has been almost always positive, and gene- 
rally weak. 

In the Tear Booh for 1863, was detailed the severe weather in whìoh the 
year was ushered in. Till January 6 the average daily temperature was 7° below 
its average ; on the 7th, a period of warm weather set in, and oontinned till 
February 9 ; the averaee daily excess of temperature waa 6° nearly ; firom 
February 10 to the 19th, the weather was colo, the defioiencr of daily tem- 
perature was 3°; on February 20 a warm period set in, ana continued till 
Aprii 21 ; the average exceas or temperature witbin this period was 4P nearly. 
From Aprii 22 to July 19, the weather was cold, and the daily defect of 
temperature was about 3^°. At the beginning of July the weather was bleak 
ama. variable, and the temperature was on some oajrs firom 7^ to 10*^ in 
defect ; from July 20 to the end of the month the temperature was in excess, on 
the 26th to the amount of 12^ and for the period a daily exoees of 4^* ; from 
August Ist to the 18th, the varieties of temperature were considerable and 
frequent ; a few warm days being succeeded by a few cold days, and followed hf 
a few warm days afinnin. On Aueust 17, a generally fine and warm period set in, 
and continued to October 12, the mean duly excess of temperature was 2^**; 
from October 12 to October 28, the temperature was in defect to the amount of 
3° daily ; frx>m October 29 to November 2, it was 6^° in excess, On Novembear 2, 
a cola period set in, and continued, with the exception of a few days at the 
beginning of December, till December 12 ; the average daily defect of tempenk- 
ture withm this period was 2^° ; ftoxa. December 13, we temperature was for » 
few days together in great excess, then for a few days in defect, and then in 
excess again ; amd so with rapid altemations till the end of the year ; the average 
daily temperature from December 13th, was 2f ** in excess ; the excess on l£e 
14th, 16th, 22nd, and 26th, exceeded 11° on each day. 

Thunder storms were less freqnent than usuai, and bnt few were of a marked 
character. On the 26th October, a man was killed at Jersey in a thunder storm, 
and the iron nails in bis shoes were ali drawn out. 

The severe weather which set in on Aprii 22, caused very great ii^uiy to 
Tegeta-tion eenerally, and many even hardy plants were killed. 

The hay Harvest was late, and the orops a poor one generally. 

Wheat was in flower about July 2 ; was cut in Comwall and Devondure about 
August 9; in latitude 62° about the lOth; in latitude 63° about the 13th and 
14th: and in latitude 66° about the 26th. 

The grun orops were good everywhere, and well got in. Apples and pean 
were scaroe. Tumips were smeli, from the drought ; and potatòes were abundaat. 
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UST OF PEBSONB EMINENT IN BdSKOE OB ABT. 1854. 



H. J. L. YxBCOirvi, Frencli arohiteot. 

M. Oaudicohaud, a distingoished French botuiist. 

M. BiiAKQUi, French politicai eoonomist. 

Bis Hbkxt M. Elliot, the Orìentalist. 

JoHV Mastiv, the historìcal painter, a man of ìnTentiTe geoias. (See page 122.) 

Db. WiXLiOH, the well-known horticulturist. 

Abthub Aikik, many jears Secretuy to the Sooietr of Arts. and Seoretary to 
the G^logical Societr, which he asaisted in founcung. 

Pbofssbob Jambsok,* tne celebrated mineralogist and natoralist ; Editor of 
the Edinburgh Philosophictd Journal, commenced bj him in 1819, and qaoted 
in the Aroana qfSdeneéy and the Tea/r-Book qfFacU as Jame9on'$ JoumaL 
** * Professor Jameson,' says a fellow-member of the Senatus who knew him 
well, * has for half a oentury filled a most emìnent place amone the brìghtest 
ornamenta of Edinbureh University, and is indeed entitled to he universali^ 
recognised as one of the most ardent, and one of the most successfol contn- 
bntors to the advancement of science in this enlightened age.' The trath 
and aocuracy of these expressions can only be fùlly appreciated by those who 
compare the state of Naturai Science in thia country at the time when he 
began his career, with wbat it became in bis banda within the lapse of leas 
than one generation." — lite Seottman, 

E. Wakxbibld, statìst. 

Db. Johk E. Stocks, botanist of India. 

F. B. WxBB, botanist of Southern Europe. 

CoLOiTBL LAVD]LA.irir, Professor of Fortifications at Woohfich. 

PiSTBTJCOi, Italian sculptor. 

Pbovbssob H^vbb ScHWAif thalxb, of Munich, sculptor. 

Db. GoLDiiro Bibd, author of sevem works on Experimental Philosophy. 

M. Gauci, lithographer. 

Gbóbob BBBrrnreHAic Sowxbbt, the well-known naturalist. 

Db. Stakgbb, naturai historian and traveUer. 

Edwabd Risdlb, mathematician. 

Obobob Nbwpobt, naturalist. 

William Laxtoit, civil engineer, who establisbed the OMl Engin^r and 
ArchUecfi Journal. 

Baboit db LiirDBNAU, Saxon astronomer. 

Saicuxl Nixoit, sculptor. 

Macbdoitio Mjblloki, Italian naturai philosopher, distinguiahed by his re- 
searchM on Heat. 

Obvbbal Paixhaks, engineer. 

William Bbockbdoit, artist and iuTentor. 

jBC. DB BiBCHon, German botanist. 

M. DB ICiBBBL, French naturalist. 

CoLoiTBL B. T. MuDGB, mathematica! geographer. 

W. H. Babtlbtt, artist and traveUer. 

Pbofbbsob Edwabd Fobbbs, the emìnent naturalist, i^t the «u-Iy age of 39. 
He had just attained the distinguiahed position of Be^dua Professor of 
Katiiral Uistory in the University of Edinburgh. It is dimcult to estimate 
the loss to science caused by the removal of Edward Forbes ; who, following, 
like his predecessore Walker and Jameson, in the footsteps of Limueus, gave 
promise of raiaing the science of Naturai History to a neig^t nowhere yet 
Teached. 

* At the anniversaxy meeting of the Limuean Society, the l^resident stated 
that the past year had oeen a painftdly eventful one to the society. The number 
of diatineuished men who had been removed by death, and more especiaUy during 
the last few weeks, had been unusually large ; inducÙns amon|; the fellows the 
names of Aikin, Jameson, Newport, Stokes. and WaUich; and m theforeieii list, 
those of Fischer de Waldheim, Gk^adichaud, Adrian de Juaaieu, Beinwarat, St. 
Hitaire, and SohwcsgriohttL 
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Aoademy of Sdenoes, Frenoh, Pmes, 

178. 
Acid, Garbasotio, 210^ Rrdroferro- 

Sraaic, to prepare» 212 ; iMitrie» and 
otton, 218. 
Agasaii <m Fiskee firomCalifomia» 240. 
A^e of our Planet, 267. 
Apjictiltare, Present State of, 220. 
Air-encine, New, 64, 
Alcoh<M, Sdmmerìn^B C(mcentration 

of, 20i; inWine, 205. 
Alkalìmetiy, New Proceas of, 206. 
Alloy, New MetaJlìc, 209. 
Alaminium, Pure, Discovery of, 171. 
Animala in Geologieal Times, 271. 
Annulosa, Lower, Vascular System 

of, 243. 
Anthropoid Apes, Professor Owen on, 

235. 
Ants, Economy of, 246. 
Architectaral Maseom, the, 14, 
Arctic Birds and Fozee, 248; Mine* 

rais, 174. 
Amott's Stoves, 126 ; New Fire-place, 

126. 
Arsenic Eaters of Lower Austria, 176. 
Artesion WeU at Braintree, 119. 
Austrian Q-un, New, 101. 
Bagshot Sand, the, 262. 
Bakerian Lectore on Osmotic Force, 

199. 
Bank-note Surface printìng, 105. 
Battery, Hydro-pneumatic, 192 ; Ghes- 

ter's Telegraph, 193. 
Beetles, Bare, 247. 
Biela's Comet, 279. 
Birds, Arctic, 238. 
Birmingham Art Mannfactnre, 11. 
Bitomen, Laminated, 85. 
BituminousShale,yolatile Bases of,208. 
Black Gok>ur for Brass, 50. 
Bleaching by Steam. 90. 
Blood, Gnanges in, by Cod-liver and 

Coooa-nut Oil, 177. 
Blowpipe, Gonstant Action, 206. 
Boiler Ezplosions, Gauses of, 64. 
Bolt, Patent Barrel, 16. 
Boring Machines, New, 86 ; by Dar- 

ham, Kind, Napier,andNa8myth, 87. 
Brace, Patent Tubular, 16. 
Brasa formed by Q^alvanic A^ency, 191. 
Bread, New Process of making, 139. 
Brick-making Machine, New, 84. 
Brìck and Tue Machinety, Grimsley't 

Patent, 76. 



Bricka, Perforated, 80; G^laSs, 81. 
Bridge, Suspension, at Chelaea» 68; 

New Westminster, 69. 
Buckwheat Straw aubstituted for Quer- 

citroa, 116. 
Boìlding Stone, Strength and Densitj 

of, 15 ; to Protect firom Decay, 221. 
Bullet, New,108. 
Galcolating Machine, New. 143. 
Galifomia^ Eztraordinary FLahes firom, 

240. 
Califomian Tree, New, 259. 
Calorie Ship, " Ericsson," the, 35. 
Candle-making, Improved, 141. 
Gannon-ball, Wind of, 106 ; Explosivo 

Shot for, 102 ; Shot, New, 102. 
Gaoutchouc, Liquid, Peculurìties in, 

226. 
Garbasotio Acid, 210. 
Gartridge-Manufactory, Vaat, 99. 
Gaat-iron coated with Gopper, 40; ex- 

panded bv Heating, 41. 
Gast-steel for Gatlery, Hafdenìng, 61. 
Cast Marble, 82. 

Gattle Market, Metropolitan, New, 13. 
Gement, Improved, 81. 
Gement forEnameUedWatch-dials,93. 
Gharcoal Minerai, 276; Peat, New, 217; 

Peat, Prof. Way on, 215; Bespira- 

torà, 213; Dr. Stenhouse on, 21 i( 

Ventilators for Dwdiing-housea and 

Ships, 215. 
Ghelsea Suspension Bridge, 68. 
Ghimney, LightninffGoncluctorfor,74. 
Chloroform, New Derivativea of, 210. 
Gholera and Swallow, 280. 
GhronometerBateB,Gorrectìon of, 168. 
Ghubb'a Locks, 134. 
GÌTÌlEngineers' InstitutionPrises, 144. 
Glarkson's Life-boata, 32. 
Goal, Esaence ot. aubstituted for Tur- 

pentine, 95 ; Fields of the World, 

276; Sifting Machine. Barard's, 94. 
Gocoa-nut Oil and the Blood. 177. 
Codflsh of the Lofodden Islanda, 241 ; 

God Liver Oil and the Blood, 177. 
Coffee, Ghemico-Physìological Action 

of, 210; growli in Natal, 258. 
Comet of Biela, 279. 
Gompass in Iron Ships, Conrection of^ 

156; Changes of, 145. 
Conchology of Jamaica, 242. 
Coprolitea in Baat Suffolk, 276.^ 
Grane, Porlable Steam TraTeUing, 85* 
Craw-flah, Habita of, 241. 
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Crystal Falaoe at STdenham, 7., 

Cfiinder, Monster, 36. 

Damp Blue, Cheap Sabstitute fbr, 1}9. 

Dayhght Beflectors, 136. 

Deptn of PrìmeTal Seas, and Colotu: 

in FosBÌl Testacea, 266. 
Pìamagnetic J'orce, Prof^iTjiìdaU oi;i, 

151. 
Diamond, the Koh*i-noor, 170. 
JHamond, Orìgin of the, 170. 
Doga, Afinean Huntine, 288. 
Pofomite artiflcially ootained, 179. 
Draughts throngh Doors and Wìn- 
' dows prevented, 86. 
Barthquakes in 1854: — ^Franoe, 277; 

San Salvador and Turìn, 278. 
Earthquake Indicator, 276. 
Earthqnakes, Theor^ of, 277. 
Electric Gas, 180; tight. Cheap, 190; 

light and Metallurgr, 190; Princi- 

{Lm deyeloped by the Telegraph, 
82; Signals, New, 198; Telegraph 
Battery, Chester' s, 198: Telegr^h 
in Oeogjraphy, 197; Telegraph. £a- 
Bulator» 194 ; Telegraph, New Effect 
of, 197; Telecraph for War Pur- 
poses, 196 ; Telegraphy, Progress of 
m 1854:— Bank of England, 196; 
Italy, 196 ; Mediterranean, 196 ; 
. dwitzerland, 196 ; Transatlantio, 196 ; 
United States and Canada, 197. 

Electric Weaving, 185. 

Electrìcal Battery, New, 208; IKs- 
chfurge in Bismtegrating Urinary 
CalcuM, 188; Chemical Aetions, 
181; Depositine Metals, 191; Gene- 
ration oi, 182 ; its Uses, 180. 

Electro-Chemical DecompositioB of 
Water, 184. 

Electro-Magnetic Engraving Machine, 
187; Machine, New, 185; Motive 
Power, 187. 

Bmbalming Material, New, 217. 

Engines, New, Steam and Air, 64. 

'< Ericsson" Calorie Ship, the, 35. 

Faraday on Electric Principles de- 
Teloped by the Telegraph, 182. 

Fatigue and Fracture of Metals, 41. 

Fibre, Plsmtain, 115; Xndian, Dr. 
Forbeson, 114. 

Fire-arms, Improved, 104; Improved 
Bevolving, 100. 

Fire-bolt, Kifle, 100. 

Firee, Domestic, withont Smoke, 127. 

Tish, Growth of, 239 ; Extraordinary 
firom California, 240. 

Flaz Breakine, New, 89. 

Flonr-mills, tne Conical, 138. 

Foreet, Submarine, of Leasowe, 273. 

FoesilB, New; Elephants' Tusks, 275 ; 
Old Bed Sandstone, 275; Platy- 
oherops Bichardsonii, 275; Pte- 
riohthys, 275 ; Purbeck Beds, 273 ; 
Stonesfield, 274; Teleosaurus ich- 
nodon, 275; Trees, 275 276; Ter. 
tebrato, 274. 



Foncault'sGyrQsoope IBn8trations,149, 

Foxes, Arctic, 239. 

France, Minte of, 44. 

Fuel, on Conaumption of, by Fair* 

baim, 125. 
Fnmaoe Cinders,. New Use for, 51. 
GalvanicAgency,BraBsfbrmedby, 191; 

Currents, Gassiot on, 150; Opera* 

tions at the Royal Obsenratory, 152; 

Signals and the Longitude, 153. 
Galvano-plastic Niello, 50. 
Gas for Assaying Fumaces, 207; fìrom 

a Charred Product, 129 ; from Elec- 

tridty, 180; Purification of, 1^8; 

Begulation of» 130; Sanitary Maon- 

facture of, 129. 
€hazogene Apparatus, Brizef s, 206. 
Geological Tunes, AnimaJs in, 271. 
G«ology, Educational, at the Crystal 

Palace, 272. 
German Zollyereìn Umyersal Exhi* 

bition, 8. 
Geysers of Iceland,NewTheory of, 17d. 
Glaeiers of North Wales, 262. 
Glass Bricks, 81; Manufactore of, 

134 ; Materials fbr, 135 ; for Optical 

Purposes, Manufacture of, 167. 
Gold-mill and Amalgamator, West- 

lake's, 45 ; in New 'Zeaiand, 269; 

Pens, Manufacture of, 47 ; Reg;ons 

of California, 268; in South Africa, 

268 ; Thread, New Mode of Pro^ 

ducing, 52. 
GoTcrnor, Differential, for Steam 

Engines, 62. 
Graphite, to purify for Pendls, 209. 
Granaries for Storing Corn, 57. 
Greenwich Observatory, Annnal 

Yisitation of, 159. 
Grimsby Tower, Hydraulio Power in, 

26. 
Gum, supply of, 117. 
Gun, New Austrian, 101; Carriage 

Wheel, NewPatent,108. 
Guncotton and Gunpowder oompared, 

Gunpoyrder, Composition of, 104; 

Ignited by the Voltaic Battery, 151. 
Gutta Percha, Caoutchouc, andOila, 

Lubricants, 66. 
Gyroscope, M. Foucault*8, 145. 
Heat, Badiant, Professor Powell on. 

174. 
House Construction, Materials for, 83. 
Human Bace, SpecMc Differences oh 

235. 
Hydraulic Apparatus forShutters, 25; 

Tower in Grimsby Docks, 26. 
Hydroferrocyanic Acid, to Prepare,212. 
Hydro-pneumatic Battery, 192. 
Hydrostatic Percolator, 26. 
Ice-making Machine, 141. 
Improvement in Looms, 91. 
Incandescent Condition of Uie Barth^ 

and other Planets, 278. 
Indined Piane, Improyed, 271. 
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Inenbaton, Aitiflcìal, bj Mìomì, 98. 
Indian Fibrefl, Dr. Forbes on, 114. 
Indìaa-rubber und Metals Combined, 

60. 
Indigo in Human Urine, 220. 
Infnsoria, «'Eye-apot," of, 24B. 
Ink, Mannfactnre of, 07 ; to remore 

firóm Paper, 114. 
lodine in the Minerai and Yegetable 

Kmedoma, 223. 
Iron Churchea, 66 ; Cnatom-bonae for 
Pajta, 64; M. Fucha on, 265; 
Hooae for Australia, 65; House- 
Building, 54; Manufaoture of, 30; 
BoUing Machine for, 16; Ships, 
Kavigation of^^67; Theatre for 
Australia, 56 : Wrought direct from 
the Ore, 42. 
Jacquard Machine, Martìn'a Im- 

proved, 77. 
Jamaica, Conchology of, 24fi. 
Keyham Dock-yard, Sliding Caiason 

at, 28. 
Label Damper, Bowland's Fatent, 79. 
Lao Insect, the, 245. 
Lamp, ImproTed, 131. 
LeaoAdulteration of Snuff and Curry, 
206: in Hydrochlorìc and Nitrìc 
Acida, 208. 
life-boats, Clarkson's, 32 ; New, 60 ; 
Freaerrer Boat, 33 ; Baft, Farratf s 
83. 
Idftiiig Bride Buildings by HydrauUo 

Fressnre, 25. 
làght, Coloured, ita Effeots on Ger- 

mination, 207. 
làghtning Gonductor for Chimneys, 
74; Conductors for Ships, 72 ; House 
atruck by, 188 ; Bods, form of, 73 ; 
Shipwreccs, prevented br^ 71. 
Look-making and Lock-picking, Hobba 

on, 131. 
London Clay, Thickness of, 263. 
Longitude, Determined by Galvanio 

Signals, 163. 
Looms, Improvement in, 91. 
Labrìoant of Gutta Fercha, Caout- 
chouc, and Oils, 66 ; for Maohinery, 
67: of Bosin Oil, 67. 
Luciier Matches, Statistica of, 131. 
Macadamiaed Boads for Towns, 23. 
Magnets, Artificial Caat-iron, 162. 
Magnetic Hypotheees, Frof. Fuwlay 
on, 148; Magnetio Fluid, Frof. 
Tyndall on, 160. 
Magnetìsm, &c., Sooreaby'a E^eri- 

menta in, 165. 
Magnets. Correcting for Compassea in 

Iron Snips, 168. 
Malachite, Artificial, 266. 
Marble, Cast, 82 ; Shìpment of from 

Carrara, 27. 
Martin, the late John, LiTentiona by, 

122. 
Macon Wasp of India» 2éS. 



May-hin Sandatone, the, 261. 
Mare Crimum, Fhotograph of, 163. 
Meat Biacttits,. Manufacture of, 139; 

Fresh, the Freservation of, 218 ; 

Vaine of as Food, 219. 
Mechanical Action and Electric Traoa- 

fer, 184. 
Medusa uid Little Fishea, Habita ofl 

242 
Melting Foints, B.C. Brodie on, 174. 
Metals, Cutting and Stampine by Ma* 

chineiy, 48 ; Fatigue and Fracture 

of, 41 ; ImprovecT Manufìicture of, 

38; ImprovedBolIing, 4é; Kew, for 

Macbinery, 61. 
Metallic Fowder to lay on Tissuea and 

Paper, 62. 
Metal-working, Andent and Modem. 

46. 
Meteorologica! Instruments, New, 164 ; 

Photographs, by Mrs. Glaìsher, 164. 
MeteoroTogy, Medicai, 280. 
Microsoope for Detecting Wool, 170 ; 

Modem Compound, 167 ; for Mine- 

ralogists, 266. 
Microscopie Objects, to Mount in 

Fluid, 168 ; Object Glasses and 

Angle of Aperture, 169; Writing, 

Eztraordinaiy, 169. 
Minerai Produce ofGreat Britain, 270. 
Minerale formed by Igneous Aetion, 

265. 
Mining Lamp, Improred Safetj, 131. 
Minta of France, 44. 
Moon, Fhoto^aphs of the, 161. 
Mortar, Manne, by Nasmyth, 101. 
Motìve Agent, Goadley's New, 43. 
" Mountain Pride," 259. 
Musical Instruments, New, 77. 
Musket Ball, Iron, 108. 
Nail Tube, New, 88. 
Kail-making Machin^ New, 51. 
Naturai Self-aoting Frìnting Frooesa. 

107. 
Naval Architecture and Steam Nari* 

gatìon, 60. 
Narigation of Iron Ships, 67. 
Nera Birer, Freezing and Thawing oL 

281. 
New York Industriai Exhibitìon, 9. 
Nickel separated from Cobalt, 212. 
Niello, Galrano-plastic, 60. 
Nitric Add and Cotton, 218. 
Oeean, Colour of the, 175. 
Opium, Chemistrr or, 209. 
Ore Pidrerizing, Washing, and Amai- 

gamatinig Machine, 15. 
Osmotìc ^rce, Bakerian Lecture on« 

199. 
Orens, Becent Improrements in, 120. 
Oxygen Gtes, Produotion of, 130. 
Ozone, Atmospheric, 280. 
Palseozoio System of England, 261. 
Panoptìcon of Science and Art, 0. 
Paper, Fabzìcatìon of» 109 io 113; 
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American Material, 110 ; Brìtìi^ 
Plants, 109 ; Factory, New Gherman, 
113; Materials from India, 112; 
Sugar-cane Sefuse, 111 ; Turf, 111 ; 
Vegetable Leaves, 109; Wood, 109, 
110; how to Split, 234; Scotland, 
Manufacture, 114. 

Paradoxes of Botatory Motion, 147. 

Paraffine, History of, 203. 

Paris, Water Bupplv and Draìnage, 
119. 

Peat Charcoal, 215, 217. 

Pendulum Ezperiments st South 
Shields, 4, 5, 6. 

Percolator, HydroBtatio,26. 

Peribrated Bricks, 80. 

Phenyl, New Compounds of, 172. 

Photography, New Processes in, 230 to 
233 ; Collodion Negative, 230 ; Collo- 
dion Platee, 231 ; Light, 231 ; Con- 
Tersion into Engravings, 233 ; Por- 
traits on Cotton, Linen, &c., 232; 

. Printing and Engraving, 232 ; Stere- 
oscopie Coamoramic Lena, 232 ; War 
Purpoaes, 231 ; Procesa, New, 232 ; 
Bokent, New, for Collodion, 233: 
Yitrification upon Albumenixea 
Glass, 232. 

Photographa ofihe Moon and the Snn, 
161 ; oli Show and Cryatal, 164. 

Photometer, New, 165. 

Pipes, Laying, and tbeir Junction, 26. 

Planet, i^e of onr, 267. 

Planin^ Wood Mouldings, 86. 

Plantain Fibre, the, 115. 

Pianta and Anunals, Identity of, 244. 

Polytint Printing Machine, Goyer'a 
Patent, 107. 

Porcelain, Ferrovìtreous, 82. 

Potato, New Subatitute for, 256. 

Fottery and Glasa, Materiata for, 135. 

ProtococcuB Nivalia under the Micro- 
scope, 

Pressure bome by Animals in Pro- 
found Deptha, 176. 

Pressure, Solidification of Bodies by, 
97. 

Pricé's Patent Candle Works. 141. 

Printing Process, Naturai Self-aoting, 
107. 

Pulverizing Machine, New, 67. 

Purification of Oaa, 128. 

Pyro-Electrio Currenta, Production of, 
182. 

Quarte Liquid, 82. 

Bailway Bridge, Montreal, 19; Fog 
Signal, 18 ; Mountain, 17 ; ' New, 
18; Bope, Wire, and Hemp, 18; 
System of the Umted States, 17; in 
the United Eingdom, 19. 

Raiaìng Sunkenveasels, 31. 

Beaping Machines, New, 76. 

Bed or Violet Colour firom Sulphate of 
Indigo, 116. 

Beefing Topsails, 69. 



Befractometer, New, 164. 

Betina, Impressions on the, 165. 

Bifle Fire Ball, 100. 

Bifle, Perry's Breech-loading, 100. 

Boads, Macadamized for Towns, 23. 

BoUing Metals, Improred, 44. 

B^e and Twine Mouldings, Steny'B 
Patent, 86. 

Bosin Oil for Machinery, 67. 

Botary Motion Paradoxes, 147. 

Bo^al Observatory, Greenwich, Pro- 
fessor Airy's Beport on, 160. 

Boval Society Anniversary, 178. 

BubiacesB, Stipular Glande of, 269. 

Buie Jointa, New, 88. 

Safety Lamp, Improved, 131. 

Saltpetre, Naturai Deposit of, 264. 

Sandstone, to Bender Impervious, 16. 

Sawing Machinery, 86. 

Screw Engines, Direct Action, 75. 

Screw Propellere, New Method of 
Driring, 34; Venetian, 58. 

Bea Water, Artificial, 211 ; Solid Matter 
carried into, 265. "* 

Seas, Primeval, Depth of, 266. 

Separating Silver from Lead, 48. 

Sewage Water and Manure, Clarìfica- 
tion and Preparation ot; 120. 

Sewer Fluahing Apparatus, Dr. GFra^s 
New, 121. 

Sewerage of Manufacturing Towns, 

Sewing Machines, JudJdns'a, 89. 

Shavin^ Soap, Italian, 96. 

Sheathmg of Ships, Composition of, 36. 

Sheep, Wild Indian, 238. 

Shells, Land, Growth of, 270; Micron 

scopic, in Silnrian Bocks, 267. 
Ships, (aeeVessels;) NewModeofCon- 

structinff, 60; Lightning Conductors 

for, 72; Progress in the Size, Form. 

and Power of, 33; Sheathing, 36. 
Shipwreck, Trevention of, by Light- 

mng, 71. 

Shuttera, Hydraulio Apparatus for, 

25j 
Bilica in the Ari», 83, 220. 
Silk Manufacture, Improved, 142. 
Silkworms introduced mto Malta, 249 • 

introduced into Piedmont, 249. * 
Silver Separated from Lead, 48. * 
Siluria, Sir B. Murchison's Works on 

261. * 

Silurian Bocks, Microscopio Shells in, 
267. 

Slag, Application of, 83. 

Smoke, Prevention of, 123; Fair- 
baim, 125; Papin's Method, 123- 
Prideaux's, 124; Williaana's. 123» 
Woodcock's, 124. ' *« » 

Soap as a Means of Art, 13. 

Solar Badiations, Influence of on 
Plants, 207; Spots, Causes of, 279. 

Solidification of Bodies under Great 
Pressure, 97. 
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Sommerin^s JJoohot Ooneeaiitntlott, 

204. 
Spìkes, Machìneryfor makin^, 51. 
8tampìng and Cutting Machinerj far 

Metals, 48. 
Starch and Sugar, Equivaleiicj of in 

Food, 224. 
\ 8team, Bleaching by, 90. 
( Steam Hammer, Araerioan, 67. 
VSteam-engìne Govemor» Diilereatìal, 
/ 62; Urwìn'8 New, 63. 
\8team-ship, Yaat, lMi:adÌBg at Black- 
j waU,61. 

f Steam Sup^rseded, 7S. 
( Steatite, or Soapstone, 16. 
Steel, Grinding and Temperìog, 62. 
St«reoehrome of Fochs, 222« 
Stereosoopào Phenomena, 166. 
Stocking Machine, New, 78. 
Stono, Artificial, hj Bamaome, 80 ; 

Yulóanised, 80. 
Stove-polishing Machine, Ameiriean, 

16. 
Btove, New, InodorouBand Smoketees, 

127. 
Submarine Fcnrest of Leaeowe, 273. 
Sun, Fhotograph of tlie, 161. 
Sun's Light, to Meaaure, 179. 
Surface-printìn^, Bank-note, 105. 
Bnspension Bridge, New, at Chelaea, 

68. 
Talbotjpe, the: Talbot v. Laroche, 

226,230. 
Tanning, New Procees of, 96. 
Tavleur, Loss of the, 156. 
Telegraph, Domestio, 138; HoVa 

Engine-room, 66. 
Tdeacope, Yarlev on the, 166. 
Thermography, New Printing, 104. 
Tìles, Tubmar, by Norton and Borie, 

84. 
Tiasues and Paper, Metallio Fowdera 

for, 52. 
TorbanhiQ New Minerai, 173. 
Tree, Califomian, 269. 
Tree-lifter, M'Glaahen'a, in Parìa, 98. 
Tunnellinff, Caanalties of, 20; Ma- 
chine, American, 20. 
Taroiah, Brilliant, for Caontchonc,91. 



Yaaoular Syrte» of tiia L«m«r Aubii- 

loaa, 243. 
Yelocimeter, New, 69. 
Yentilation of Enùgrant EHbipa, 62. 
Yentilators, Charooal, 216; Mdlliah'a 

Patent Perforated Piato-glasa, 136. 
Veaaela, Iron and Wood Compared, 

31; Monater EHùp baildiitff at 

Blackwall, 37; Propnlaion of, 34 ; 

Sonken, llaiainf of, SI. 
Yine, Diaeaae in Oporto, 261< 
Yine Weevil, 260. 
Yokaic Batteiy far Igniting Gun- 

powder, 154. i 

Yulcanized Stone, 80. 
Uphobtery, New Staff ft>r, 79. 
Urinary Calculi, Diaiategratioo by 

Blectricity, 188. 
War MÌ88Ìle,New,98. 
Wardian Caaes for Pianta, 253. 
Waahing Machine, New, 88. 
Watch-aial», Ceme&t for, 93. 
Watch-mak{ng Ma<Ainery, Quaife'a 

Patent, 4». 
Water -meten Deaorfbed by Chad- 

wick and Glynn, 117, 118. 
Watmr of Looh-Neaa, ita Action on 

Lead, 211. 
Water anail, Derelomnent of, 252. 
Water Supply and j)rainage of Parìa, 

119; Weed, the New, 266. 
Weeril, the Yine, 260. 
Well, Artesian, at Braintree, 119. 
Weatminater New Bridge, 69. 
Whalebone, Artifieial, ^. 
Wheat, Autumn, to Iner oa a o , 268; 

Plant, Origin of, 267. 
Wheel, Patent for Gun Carrìage, 104. 
Willow, Uaes of the, 96. 
Windmill, Iraproved, 96. 
Window-fnunea and Saahes, Oìbbon'i 

Improved, 137. 
Windows, Fasteninga for, 137. 
Wood in Chemical Prooeaaea, 213. 
Wool-carding Machinea, Coodenaer 

for, 91. 
Wrottoaley, Lord, eleoted F.B.S.. 

178. 
ZÌBCOgraphy, by Domoiit, 100. 
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; WORKS ON ARCHITECTURE, 

PUBLISHED BY DAVID BOGHE, FLEET STEEET, 

LONDON. 



BAFHAXL AITD J. ABTHUB BRANDOK. 

THE OPEN TIMBEE EOOFS OF THE MIDDLE 

AGES. Illustrated by Perspective and Working Drawìngs of some 
of the best varìeties of Church Roofs, mth descrìptive Letter-press. 
By R. and J. A. Brandon, Architects. 

In royal 4to., uniform with the ** Analysis of Gothic Architecture," 

price £3 3s. 

Almost every brandi of Ecdesiastìcal ArcUteetnre has been ably investigated, with 
perhaps, the sini^e but importante exception of the roofing of onr Chuiches. 

Such an undertaking belongs more eapedally to the architect ; it holds forth but few 
attractions to the artist or the amateur, to whose hiboura we are indebted for so many 
yaluable works on Gtothick Architecture. 

In most modem Churchea yaulting cannot he adopted : u many in fact it il not to 
he deaìred. It becomes therefore the more urgent that the beauties and ezcellencies 
of the ancient Fmmed Roofs ahould be made more universally known. 

It i8 with a view of supplyìng this information that the work has been undertaken. 
it exhibits a series of some of the beautiful Roofs yet remalning over our Churchea, 
espedally such as may ^;»pear most adapted for preaent use; and also to show, as 
dearly as possible, the methods of firaming them. 

The work consista of perspectìTe -views (in some instances coloured) and geometri- 
cai drawings, showing the oonstruction and the mouldings of the yaiious timbers, and 
is aooompaaied with deacxiptiye letter-preas. 
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KAPHAKT. AITB J. ABTHUB BKAKDOF 



AN ANALTSIS OF GOTHICK AECHITEC- 

TURE. Illostrated by a Serìes of upwards of Seven Hundred Exam- 
ples of Doorways, Windows, &c., accompanied wìth Remarks on the 
seyeral Details of an Ecdesiastical Edifice. By R. and J. A. Bran- 
DON, Archìtects. 

In two large volumes, royal 4to.y price £5 58. 

"The object of the Mesan. Brandon in thiB attempt is to present a really 
practical work, composed of examples of good authority, illustrated by originai 
designa from actual meaaurementa. It comprisea Windows, doorwaya, porches, but- 
treases, pinnacles, parapets, gablea, piera, archea, capitala, baaea, and church tui- 
niture. In every case the detaila are amply and copiooaly given, the centrea of the 
tracery, and a acale ; and indudea many examplea in the Norman, Decorated, and 
Perpendicnlar atylea, that inatead of being conflned to cathedrala and collegiate 
churchea, advantage has been taken of the pariah churchea in the country— often littìe 
known, and perhapa not generally acceaaible, but which flrequently afford valuable 
leaaona."— CiviL Enginbkk and Akchitkcts' Journal. 

"A useftil aid to the architect ot a modem church, built after our ancient and 
catholic modela."— Gbntlbman's Maqazinb. 

*' The engravinga are remarkably well flnished, and the mouldinga and outlinea 
aharp, and ao well deflned that any work may be executed flrom them."— Eba. 

"The work ia, unqueationably, one of great merit."— Ecclbsiologist. 

"The illuatrationa are aelected with much judgment, and include many very beau- 
tiftd apecimena, and the detaila, both of conatruction and omament, render the work 
moat uaefùl for practical men."— Essbz Standard. 



PAEISH CHIJRCHES ; being Perspective Views of 

Englìsh Ecdesiastical Structures ; accompanied by Plans drawn io a 

Uuiform Scale, and Letter-press Descrìptions. By R. and J. A. 

Bbandon, Archìtects. 

In a large 8vo. volume, containing 160 platea, price £2 28. 

" Bloxam'a Princlplea of Oothick Architectnre wffl aupply a great deal of useAal 
inlbrmation. I alao atrongly recommend Brandon'a ' Pariah Churchea,' ' Open Tim- 
ber Rooft,' and * Analyaia of Oothick Architecture.' "— Thb Bishop or Febdbkic- 
tom'b Chabgb, IMS. 



FUBLISHED BY D. BOGUE, FLEBT STREET. 



WINKIES' CATHEDSAL8. 

AECHITECTTJEAL AND PICTUEESQUE IL- 

LUSTRATIONS OF THE CATHEDRALS OF ENGLAND AND 
WALES : One Hundred and Eighty Yiews, Plans, Elevations, &c. 
By B. WiNKLEs. With Historical and Descrìptive Accounts of the 
various Cathedrals ; and an Essay on their Architectural Peculiarities. 

In Three hanéUome Volumes, — 
Imperiai Octavo . . . £2 68. (originally published at £3 3* .) 

Boyal Quarto» India Prooft SixGuineas. 

*»* Of the Quarto Edìtion only Five copies remain. 

The Third Volume may he purchased sepabatelt. 

Imperiai Octavo One Guinea. 

Royal Quarto, India Proofs . . . Two Guineas. 



Salùbuiry 

Canterbury 

York . 

St. PauPs . 

WéUs . 

Hochester . 

Winchester . 

Ground Plans to Voi. I. 

Lincoln 

Ckkhetter 

Ely . 

Peterborough 

Norwich 



€onteiti0. 

N08. 



2 

3 
3 

2 
3 
2 
3 
2 
3 
2 
3 
2 
2 



Exeter 
Bristol 
Ootford 
Lichfidd . 
Oloucestér 
Her^ord . 
Worcester 
Durkam . 
Carlisle 
Chester . 



Japon 
Theìf 



Welsh Cathedrals 



N08. 

3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 



*»* Any Cathedral or Number may be had sepcaroMy 
Each Number, price l8. 

" Surely such an ìllustration of some of the noblest monumento ut human inTention 
and flkìll must command unbounded patronage." 
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FEENCH CATHEDEALS. Eifty large Platea, en- 

graved by B. Winkles, from Drawings by R. Oakland : With His- 
torical and Descriptive Accounts. 

Demy 4to.| £\ Is. ; India Proofs, £2 28. 



4 AKCHITECTUKAL WOKKS. 

GLOSSABY OF ABCHTTECTUBE. 

GLOSSAHY OF TEEMS TJSED IN GEECIAN, 

ROMAN, ITALIAN, AND GOTHIC ARCHITECTURE. Kfth Edi- 
tion, greatly enlarged [m the preit]. 

In two large 8vo. volumes, illustrated by nearly Twelve 

Hundred Woodcuts. 




BLOXAITS GOTHIC ABCHTTECTUBE. 

PEIKCIPLES OF GOTHIC ECCLESIASTICAL 

ARCHITECTURE. By Matthew H. Bloxam. With an Expla- 
natìon of Technical Terms, and a Centenary of Architectural Terms, 
collected from Building Contracts and other sources prìor to the 
Reformation. Illustrated with Two hundred and Sixty Woodcuts. 
Ninth Edition, enlarged. 

Beautifully printed in amali 8vo. 68. cloth. 

donimi»* 

Intkod. On the Origin, Progres$, and Decline of GfotJùc or Engliàh 

JScdesiaatical ArcMtecture. 
Chap. I. DejiniUon qf Go/thic ArchUedure; ita Origin, and Divi- 

8Ìon into Stylea. 
II. OfthedifferentJdndsofArckea. 

III. OftJie Anglo-Saxon Style. 

IV. Of the Norman or Anglo-Norman Style, 
V. Of the Semi-Norman Style. 

VI. Ofthe Barly Engliah Style. 
VII. Ofthe Decorated EngUsh Style. 
Vili. Ofthe Fhìid or Perpendicular Englieh Style. 
IX. Ofthe Deòased EngUah Style. 
X. Qlostary of Technical and Andent Terma. 
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FUBLISHED BY D. BOGUE, FLEET STREET. 



DOMESTIC ABCUiTKCTUKE. 

ILLUSTEATIONS OF THE ANCIENT DOMES- ì 

TIC ARCHITECTURE OF ENGLAND : from the Eleventh to the ^ 
Seyenteenth Century. Arranged by John Britton, F.S.A. "With \ 
Historìcal and Descrìptive Essay. 

Foolscap Sto. 5s. cloth. 
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WniVS ENOUSH CATHEDRAL8. 

TWELYE SELECT EXAMPLES EEOM THE 

CATHEDRALS OF ENGLAND OF THE ECCLESIASTICAL AR- 
CHITECTURE OF THE MIDDLE AGES. BeautifuUy coloured 
after the originai Drawìngs. By Charles Wild. 

Mounted on tinted card-board, £6 6s. the set — origifially publUhed 
at £12 I2s. The Plates are sold separately^ 128. each. 



1. Wetiimiinster 

2. Peterborough 

3. Gìoucester 

4. York . 

5. York . 

6. Ely 

7. WeUs . 

8. Norwich 

9. SaUsbury 
10. Windsor 
U. Oxford , 
12. Ckmbridge 

** There never was an artist 
severe tnith and fldelity as Mr. 



. Interior of Henry the Seventb's Chapel. 

. ExteriorView (West Front). 

. Interior View of the Choir. 

. Exterior View of the West Front. 

. Interior View of the Choir. 

. Interior View of the Transept. 

. Exterior View (West Front). 

. Interior. 

. Exterior View of the Sonth East. 

. St. George's Chapel. 

. Interior View of the Choir. 

. King's Ck>llege Chapel (Interior). 

who touched on Gothìc Architecture with the same 
Wild."— AthbnìBUM. 
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ABCHITECTUBAL WOBES, 



LE EETJX'S CAMBBIDGE. 

MEMORIALS OF CAMBEIDQE : a Series of 
Views of the Colleges, Halls, and Public Buildings of the University 
and Town of Cambridge. Engraved by John Le Keux. With His- 
torìcal andDescripti^e Accounts, by Thomas Wright, M.A., F.S.A., 
of Trinity College; and the Bey. H. Longueyillb Jones, late 
Fellow of Magdalen College. 



ì 



ThìB work oontains upwards of One Hundred cmd Fifty Ulustrations of the 
Architectural riches of Cambridge— Yiews of the Colleges, Halls, and Publio 
Buildings, as well as Monuments, Fonts, &c., partly engraved on Steel in 
the highest style of the art by Mr. J. Le Kedx, and partly engraved on Wood 
by O. Jewitt, M. Byfisld, &c. 

In consequence of Mr. Le Keux's death, the price of the work has been 
greatly reduced. 



Octavo Edition (publisìied ai Two Guineas) is now offered for 
Quarto Edition {publisJied at Four Guineas) 
Lidia Proofk, Quarto (published at Six Gvineas) 



.£l 4 i 
. 2 2 I 
.330 
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The work forms Two large and handsome Yolumes, which are very taste- i 

fùlly done up with emblematic devices. 

*«* Proof impressions of the Plates are sold separatdpt price Is. each. 



" On the first appearance of this handsome work we expressed our opinion of ita 
embellishments. * * • The platea, which seem to increaae in beauty with the 
work, ftilly sustain the established reputation of Mr. Le Keux. We also gladly bear 
testimony to the merita of the literary department, which, without being full of dxy 
learning, combines a pleasant specimen of antiquarian lore and anecdotical detail."— 

LlTBKABT OAZBTTB. 

" There are, we imagine, few sona of Alma Mater who will not posaess themaelves 
of these Memoriali."— Cambbidob Indbfbndbnt Pbbss. 



PUBLISHED BY D. BOGUE, FLEET STREET. 



8TUAST AND BEVETTS ATHENS. 

THE AECHITECTUEAIi ANTIQUITIES OF 

ATHENS; AND OTHER MONUMENTS OF GREECE. Con- 
taining Engravings, in Outline, of ali the prìncipal Buildings and 
Monuments. With Admeasurements and Restorations. Redaced 
from the large and expenslve Work of Stuart and Revett. 

In a handsome volume, with Seventy Plates, lOs. 6d. bound. 

" A amali and very neat quarto, in which the fineat monumenta of Greciaa art, aa 
meaaured by Stuart and Revett, are brought under the notice and before the eye of 
the reader. It ia a pretty manual, and, though the ezplanations are conciae, they are 
aatiafactoiy. No fewer than aeventy dever platea iliuatrate the volume."— Litbbaet 
Qazbtte. 



W. B. COOEX'S yiEWS IN BOME. 

EOME, AND ITS SUEEOXJKDING SCENEEY. 

Illustrated with Engravings by W. B. CookBi from Drawings by emi- 
nent Artists. 

Demy 4to., £1 la. cloth, or with India Proofs £2 28. 

Thia beautiM work compriaes a Serica of Thirty-eight Yiewa of the Chnrchea, 
Palacea, Templea, Fountaina, Columna, Archea, and other Buildinga of the Eternai 
City, engraved by Mr. W. B. Cooke, from Drawings by David Roberta, Creawick, 
Dewint, Leitch, Cromek, &c. ; including a general Yiew of Rome from the Janiculan 
Hill, reduced from Vasi'a laige print, with recent additiona and improvementa, ao 
beautifùlly distìnet that ali the principal buildings are pointed out and referred to. 
The letter-preaa containa a minute Deacription of Rome,— ita Antiquitiea, Sketchea 
of Society, &c. coUected during a winter'a residence. 



NEW WOBKS ON THE FINE ABTS. 

I. 

EEMBEANDT AND HIS WOEKS. By John 

BuBNET. 15 plates, 31s. 6d. Artist's autograph proofs. Imperiai 

4to. £b 5s. 

II. 

LANDSCAPE PAINTING IN OIL COLOUES. 

By John Burnet. With examples from the different Bchools. 14 

platea. 4to. 2l8. 

III. 

LESSONS ON AET. By J. D. HABDi^a. Arraaged 

progressively, with letter-press instructions. In six numbers, 2l8. ; 

or bound in cloth, 25s. 

IV. 

THE AET OE PAINTINQ EESTOEED TO ITS 

SIMPLEST AND SUREST PRINCIPLES. By L. Hundertpfund. 

24 coloured plates. 9s. 6d. 

V. 

PEACTICAL ESSATS ON THE PINE AETS. 

With a Criticai Examination into the Prìnciples and Practice of Sir 
David Wilkie. post 8yo. 6s. 

VI. 

THE ELEMENTS OF AET. A Manual for the 

Amateur, and Basis of Study for the Professional Artist. By J. G. 
Chafman. Many woodcuts. lOs. 6d. 

VII. 

THE CAETOONS OE EAEFAELLE : from Hamp- 

ton Court Palace. Engraved by John Burnet, with Descrìptive Let- 
ter-press and Criticai Remarks on the Genius of the Painter. Seven 
large plates (24 inches by 35). Price 31s. 6d. in wrapper; or £3 38. 
coloured. 

%* These prints, the most fiùthftil and charactetùtio oopies of the Car- 
toons ever puhlished, are engraved in a large size for framing ; and form 
admirable deoorations for School and V«8try-rooms. They may also be had 
moonted and yamished, or in frames. 

PUBLISHED BY DAVID BOGUE, 

86, FLEET STREET» LONDON. 



London x StcTons & Co.» Prlnters, BeU Tatd, Tempie Bar. 
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